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ABSTRACT
The purpose of this study was to determine optimum distribution 
patterns of feeder cattle from producing to feeding areas and to adapt 
and illustrate a procedure useful in making current decisions concern­
ing best markets for feeder cattle. Although optimum distributions for 
the entire industry were included, primary emphasis was placed on the 
distribution of feeder cattle from the Southeast.
Analyses were made for 28 producing and 14 feeding areas during 
each quarter of 1962. All feeding areas were located outside the South­
east. Points were selected in each area to represent supply and/or 
demand centers. Reactive programming was used to obtain optimum allo­
cations of feeder cattle among these areas.
Data inputs included quarterly demand functions estimated by 
regression techniques, fixed supplies at 1962 domestic production 
levels plus imports, and truck transportation regression cost functions 
to allow for differences in location and direction of movements. Most 
of the data relating to the Southeast were obtained from a stratified 
random sample of livestock markets in the Southern Region. Published 
data were used for other areas.
About 22 percent of the 15.2 million animal unit equivalents 
included in the analyses during 1962 were produced in the Southeast.
The North Central Region would have been the most important outlet 
for supplies from the Southeast, with some areas in the region more
xi
important during some quarters than others. Only three areas in the 
Southeast would have used the same market outlets during all four 
quarters in 1962 under optimum distributions.
There was little variation In the quarterly movement patterns 
of feeder cattle for most areas outside the Southeast. Major excep­
tions would have been in shipments from Texas and Oklahoma to the 
West and Southwest during some quarters and to the North Central 
Region during others.
General movements of feeder cattle under optimum distributions 
in 1962 would have been from South to North and from East to West.
The South Atlantic and bordering states would have supplied the East 
North Central areas. Most of the feeder cattle from the Gulf Coast 
and Delta states would have been shipped to Iowa.
About 87 percent of the actual shipments from Louisiana to 
areas outside the Southeast were made into the Western Region. Under 
optimum distributions, 86 percent would have been shipped to the North 
Central Region. Differences in net returns under actual versus opti­
mum allocations in 1962 ranged from a decrease of $62,771 in the second 
quarter to an increase of $745,329 in the fourth quarter. Returns 
would have been increased by $1,220,171 or 6.4 percent under the dis­
tributions indicated as "optimum" for 1962.
More feeder cattle would have been received in the North Central 
Region and fewer received in the Western Region under optimum distri­
butions than were received with actual distributions. Differences 
between existing 1962 levels and the optimum levels ranged from an
xii
increase of 59,000 animal unit equivalents in Iowa to a decrease of 
143,000 in California.
The study suggests the North Central Region as a more important 
outlet for feeder cattle from the Southeast. This further suggests the 
possibility that additional sales and promotion efforts should be con­
centrated in that region. However, the demand and supply conditions, 
transportation rates, and other factors underlying the analysis can be 
expected to change from time to time and may affect future choices of 
market outlets. With current estimates of such changes, the methods 
used in this study could be used for making needed adjustments in 
future distribution patterns and market outlets for feeder cattle on 
a reasonably current basis.
CHAPTER I
INTRODUCTION 
The Problem
Important changes have taken place in the nation's beef indus­
try in recent years. Noteworthy among these changes are the increase 
in beef cattle production, the relative increase of fed cattle produced 
to total production of cattle and the shifts in the production areas of 
feeder and fed cattle. The geographic location of feeder cattle pro­
duction and feeding areas as well as the transportation cost involved 
in transporting feeders among these production and feeding areas have 
Important implication for consumers, producers, and other industry 
groups.
The beef cattle Industry has shown its greatest rate of growth 
in the Southeast.^ Data compiled by the U. S. Department of Agricul­
ture show the Southeastern states increased farm production of beef 
cattle 81 percent from the 1947-49 average to the 1960-62 average.^
l-The Southeast and Southern Region are used synonymously 
throughout this study and include the following states: Alabama,
Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North 
and South Carolina, Tennessee, Virginia, and West Virginia.
^Calculated from releases of Meat Animals. Farm Production, 
Disposition and Income by States, U. S. Department of Agriculture, 
Agricultural Marketing Service (Washington: U. S. Government Print­
ing Office).
1
During this same period the nation expanded beef cattle production 56 
percent, while areas outside the Southeast increased their production 
by only 52 percent.
Production of Fed Cattle
In the past three decades, the number of fed cattle marketed 
has increased fourfold. The percentage of fed cattle marketed for 
slaughter to all cattle increased from 30 percent in 1930 to 61 percent
3
in 1962. The Corn Belt still ranks first in the production of fed 
cattle, but its share of total output has decreased. Of the 15.4 mil- 
lion head of cattle placed on feed in 1962, 59 percent were in the 
Corn Belt, while in the early 1930’s the region accounted for 76 per* 
cent of all cattle on feed. During this same period the West increased 
its share from less than 20 percent of the total in the early 1930's to 
32 percent in 1962.^
Seasonality of Feeding
Feed-lot finishing of cattle is a seasonal enterprise, as shown 
by Figure 1. In 1960-62, almost two-thirds of the nation's cattle and 
calves were placed on feed during the third and fourth quarters, with 
41 percent of the placements occurring in the fourth quarter. The
3
United States Department of Agriculture, "Feedlots, Beef for 
America," The Farm Index , Economic Research Service, Vol. II, No. 7 
(Washington: U. S. Government Printing Office, July, 1963), p. 5.
^Calculated from releases of Livestock Marketing News Statis­
tics and Related Data and Cattle and Calves on Feed, U. S. Department 
of Agriculture, Agricultural Marketing Service (Washington: U. S.
Government Printing Office).
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second quarter had the smallest number placed on feed and accounted for 
only 16 percent of the annual total.
The seasonal variation In the placement of cattle differs among 
major areas of the United States. The number of cattle placed on feed 
in the 11 Western states, plus Texas and Oklahoma, were more evenly 
distributed throughout the year than in other major areas of the nation. 
Figure 1 shows that the Western feeders placed about one-third of their 
annual total in the feed-lot during the fourth quarter, while feed-lot 
operators in the East and West North Central areas placed approximately 
one-half of their cattle on feed during the same quarter. About 50 
percent of the Western cattle were placed on feed during the first 
and second quarters. In contrast, only about one-third were placed on 
feed during these quarters in the East North Central and West North 
Central areas.
Areas of Beef Cattle Production
The increase in the number of cattle being fed has brought 
about an increase in the demand for and production of feeder cattle 
and calves. Formerly, the Corn Belt states obtained their supply of 
feeder cattle from native production and from the Western plains 
states. With increased production of fed cattle in both areas they 
have to seek part of their supply from other sources. The Southeast 
was in a favorable position to respond to this need. Because of 
acreage restrictions resulting from government programs many acres 
of land and allied resources have been taken out of row crop pro­
duction. A considerable amount of this land and these resources
have been shifted into cattle production. These factors and relatively 
favorable climatic conditions have contributed in an increase in the 
production of beef and feeder cattle in the Southeast.
Figure 2 shows the index numbers of the January 1 inventory of 
beef cows and heifers over two years old for the Southeast and areas 
outside the Southeast from 1947 through 1962. The faster rate of in­
crease In the number of these cattle in the Southeast indicates that 
the build-up in beef cattle herds has been much greater there than in 
other areas of the nation.
During the period from 1947 to 1962, the Southeast increased its 
relative share of the total number of beef cows in the nation (Figure 
3). For the period 1947-49, the West North Central and Western states 
each had about 27 percent of the beef cows and heifers on farms and 
accounted for a larger portion of the total than any of the other areas. 
During this same period the Southeast accounted for about 17 percent of 
the total. In the 1960-62 period, the Southeast and Western states 
each had about 22 percent of the nation's January 1 inventory of beef 
cows and heifers. This meant that the Southeastern states' share had 
increased from the 1947-49 period, while the Western states' share 
declined. The relative position of the other areas did not change to 
any great extent over the same period.
The build-up in the basic beef cow and heifer herds is reflected 
in an increase in cattle and calf marketings. Figure 4 shows that mar­
ketings in the Southeast have increased at a faster rate than for other 
areas. A larger percentage of total marketings in the Southeast are 
sold as calves than for other areas, as illustrated in Figure 5. This
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indicates that a large portion of marketings in the Southeast are avail­
able for feeder purposes. Thus, feed-lot operators from the major feed­
ing areas have been able to turn to the Southeast in recent years for a 
larger portion of their supply of feeder animals.
With the upsurge in the production of beef cattle in the South­
east, considerable interest has been expressed in the competitive posi­
tion of the Southern Region with other areas in the production of 
feeder cattle. The extent to which the Southeast can compete with 
other areas is partially determined by area differences in demand for 
feeder cattle, area distribution of feeder production and the geographi­
cal structure of transportation rates. Information concerning the area 
demand for feeder cattle, location of supply, transportation cost of 
transferring feeder cattle between areas and the seasonal movements 
should provide a basis which Industry groups can use in decision-making 
for better resource allocation, leading to a more efficient marketing 
system. Much of this Information is not readily available to producers 
and marketing agencies. Furthermore, there is a need for a procedure 
capable of making effective use of available information in determin­
ing needed adjustments in the industry to maintain or improve the 
Region's competitive position.
Objectives
The main objective of this study was to determine the optimum 
distribution patterns^ of feeder cattle from production areas to feeding
5see page 65 for the definition of an optimum distribution.
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areas.^ Although optimum distributions for the entire industry were 
included, primary emphasis was placed on the distribution of feeder 
cattle from the Southeast.
The specific objectives of the study were:
(1) To estimate the quarterly demand for feeder cattle by 
geographic areas.
(2) To estimate the supply of feeder cattle produced by 
geographic areas.
(3) To estimate the cost per unit for transporting feeder 
cattle from production areas to feeding areas.
(4) To determine the optimum distribution patterns of feeder 
cattle from the Southeast, taking into account supplies 
from other areas.
In addition to fulfilling these objectives, it was intended that 
the study would also illustrate a procedure for making needed adjust­
ments in distribution patterns and marketing outlets for feeder cattle 
in the future.
Scope and Method
This study is confined to the movement of feeder cattle from 
producing areas to feeding areas for the calendar year 1962. The calen­
dar year 1962 was divided into four quarters to correspond to the
^This is a part of the Southern Regional Project SM-23 (An Analy­
sis of Livestock and Meat Movements in the Southern Region). The pri­
mary objective of Project SM-23 is to investigate the movement within 
the Southern Region and between the Southern Region and exterior markets 
of individual species, market classes and/or grades of livestock and the 
meat derived from them.
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seasonality of feeding operations. Each quarter was analyzed sep­
arately to determine the quarterly variation in the direction and 
volume of movements between producing and feeding areas.
One of the basic limitations in most spatial equilibrium analy­
ses is the use of rather large geographic supply and demand areas which 
are often heterogeneous with respect to the production, consumption and 
other economic characteristics of a given product. This is because 
most of the data used are reported only on a state basis. This limita­
tion was overcome to some extent in this study by using sample data 
from sub-state areas in the Southeast. By using sample data it was 
possible to use rather small areas in the Southeast, reducing the hetero­
geneity with respect to the production of feeder cattle and calves and 
allowing for a more meaningful analysis.
Each of the 12 states in the Southeast, except West Virginia,
was divided into sub-state areas as shown by areas 1 through 14 in
Figure 6. Since the Southeast had only 3 percent of the total cattle
8
and calves reported placed on feed in 1962, areas 1 through 14 were 
considered only as feeder producing areas. In the other areas (areas 
15 through 28) each area was represented by a state or a combination of 
states and was considered as a producing and feeding area. The 28 pro­
ducing and 14 feeding areas were selected so that they would be similar 
with respect to the production and feeding of cattle and calves. In
^The months included in each quarter are: January-March for
the first quarter, April-June for the second, July-September for the 
third, and October-December for the fourth.
^Calculated from releases of Cattle and Calves on Feed. U. S. 
Department of Agriculture, Agricultural Marketing Service (Washington: 
U. S. Government Printing Office).
Figure 6. Delineation of Southeast Areas (1-14) and Other Areas of the U. S. (15-28).
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addition, these areas correspond to those used by the Southern Regional 
Livestock Marketing Committee in a study of the movement of slaughter 
cattle and calves, enabling more meaningful comparison of results of 
the two studies.
A shipping and receiving point was selected for each of the 28 
producing areas and 14 market areas (Table 1). Even though the 14 
feeding areas are the same geographically for both production and feed­
ing, the shipping point was not necessarily the same location as the 
receiving point for some areas. The centers were selected on the basis 
of the concentration of cattle and calf production and feeding opera­
tions .
Transfer costs between shipping and receiving points were com­
puted from truck transport cost functions obtained by regression tech­
niques. Transfer costs as used in this study depart from the way they 
have been used in most studies dealing with point-trade models in that 
allowances were made,when feasible, for the direction of movement as 
well as for intra-area transfer cost of feeder cattle.
The demand for feeder cattle was estimated by multiple regres­
sion. Sufficient data were not available to estimate functions for 
each area separately. Therefore, national functions were estimated
for each quarter. These functions were then adjusted to each of the
*
14 feeding areas on the basis of the observed values during 1962.
The number of feeder cattle supplied by each area was considered 
to be fixed at the quantity produced by each area during each quarter 
of 1962. Since some feeders are imported, an allowance was made for 
supplies from foreign production. Imports from Canada were allocated 
to area 27 and feeders from Mexico were allocated to areas 23 and 24.
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Table 1. Shipping and Receiving Points for 20 Areas Used in the 
Analysis of Feeder Cattle Movements
Area Shipping point Receiving point^
1 Charleston, West Virginia
2 Greensboro, North Carolina
3 Wilson, North Carolina
4 Dublin, Georgia
5 Atlanta, Georgia
6 Bristol, Virginia
7 Nashville, Tennessee
8 Montgomery, Alabama
9 Dothan, Alabama
10 Kissimmee, Florida
11 Jackson, Mississippi
12 Alexandria, Louisiana
13 Memphis, Tennessee
14 Fort Smith, Arkansas
15 Baltimore, Maryland Lancaster, Pennsylvania
16 Columbus, Ohio Indianapolis, Indiana
17 Springfield, Illinois Chicago, Illinois
18 Columbia, Missouri Columbia, Missouri
19 Sioux City, Iowa Des Moines, Iowa
20 Sioux Falls, South Dakota Sioux Falls, South Dakoi
21 Kansas City, Kansas Omaha, Nebraska
22 Oklahoma City, Oklahoma Oklahoma City, Oklahoma
23 Fort Worth, Texas Lubbock, Texas
24 Albuquerque, New Mexico Phoenix, Arizona
25 Fresno, California Fresno, California
26 Denver, Colorado Denver, Colorado
27 Billings, Montana Billings, Montana
28 Boise, Idaho Portland, Oregon
.1/ Since areas 1-14 are considered only as producing areas, they do 
not have receiving points. Areas 15-28 are considered as pro­
ducing and feeding areas and have shipping and receiving points.
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Reactive programming was the basic analytical tool used in the 
quantitative analysis of this study. This technique was used in obtain­
ing equilibrium flows of feeder cattle between the 28 production and 14 
feeding areas. Inputs for the technique were a set of demand functions 
to represent feeding areas, a set of fixed supplies to represent pro­
duction areas and transfer costs between these areas. Each production 
area was considered as a competitor of each other area. Thus, through 
the iterative process, each production area is given an opportunity to 
adjust to the distributions made by its competitors. Equilibrium is 
reached when it is no longer profitable for any production area to 
reassign feeder cattle among feeding areas. The equilibrium quantities 
of feeder cattle in each feeding area, and the least-cost routes of 
providing these quantities from the fixed supplies in each of the 
production areas, were obtained for each quarter in 1962.
Sources of Data
Several types of data were necessary to accomplish the objec­
tives of this study. It was necessary to use both sample data, col­
lected from marketing firms, as well as published data. Data relating 
to the sub-state areas in the Southeast, unless otherwise specified, 
were obtained from a sample of livestock auctions and terminals in the 
Southern Region. In areas outside the Southeast, data were obtained 
from various publications of the U. S. Department of Agriculture and 
regional and state experiment station bulletins.
Sources and derivations of the data used to fulfill the require­
ments of the first three objectives are given in the footnote accompany­
ing each particular type of data as it is presented. The coefficients
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developed In satisfying objectives one, two, and three served as Input 
data for the analytical model In determining the equilibrium flows of 
feeder cattle from producing areas to feeding areas (Objective four).
Sampling Procedure
The sampling procedure used to collect data for this study was 
developed by members of the Southern Regional Livestock Marketing 
Research Technical Committee. A stratified random sample was taken 
from marketing outlets in each of the sub-state areas shown In Figure 7. 
Samples were drawn independently from livestock auctions and terminal 
markets in each sub-state area. Data were collected for six selected 
one-week periods in the months of February, April, June, August, Octo­
ber, and November-December, 1962.
Auctions and Terminals
A list of livestock auctions and terminal markets that were in 
operation during 1961 was obtained from the Packers and Stockyards Divi­
sion of the U. S. Department of Agriculture. Auctions in each of the 
sub-state areas were arrayed according to the annual number of cattle 
and calves sold and divided into two strata: (1) an upper stratum or 
"large" auctions, which, when arrayed from the largest down, handled a 
total of at least 50 percent of the annual volume in a sub-state area 
and (2) a lower stratum or "small" auctions which handled the balance 
of the cattle and calves. In 1961, there were 606 auctions in operation
^The volume of sales was obtained from auction managers, State 
Livestock Brand Commissions and from the Packers and Stockyards Divi­
sion of the U. S. Department of Agriculture.
Va.Kv.
er.
Ark, Ark,
A l a .
Ark.
Ala.
Fla.
L a .
Fla.S t a t e  d e s i g n a t  Ions = N u m b e r s  to left of d e c i m a l  
S u b - S t a t e  desigr.at 1 Nur.bers Co right
Fla.
F i g u r e  7. S o u t h e a s t  S u b - S t a t e  A r e a s  D e l i n e a t e d  by the S o u t h e r n  R e g i o n a l  L i v e s t o c k  M a r k e t i n g
Coar.ittee for U s e  ir. C o l l e c t i n g  S a m p l e  Data U s e d  in M a k i n g  E s t i m a t e s  for n r e a s  1 - U  in 
F i g u r e  6.
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in the Southern Region. Of these, 177 were classed as large auctions 
and 429 as small auctions (Table 2).
After the auctions were divided Into the two strata, a random 
sample of firms In each stratum was drawn from each sub-state area.
If there were more than four large auctions In a sub-state area, a 
minimum of four firms was drawn at random. If there were four or less 
large auctions In ai area, a complete enumeration was made. A 10 per­
cent (minimum) random sample of small auctions in each area was drawn.
The sample contained 118 large and 55 small auctions. The distribution 
of sample auctions is shown in Table 2.
Records showed that 12 terminal markets serving the Southeast 
were in operation during 1961. Original plans included a complete 
enumeration of these markets. However, it was discovered that five of 
these markets were selling most of their animals on an auction basis.
As a result, these five markets were placed in the large auction stratum 
in their respective areas. Thus, only seven were considered as terminal 
markets.
Schedules
A uniform basic schedule for each type of marketing outlet was 
used in all twelve states. These schedules were designed to provide data 
on the origin, destination, prices, market classes, use to be made of 
animals, and other related data. A complete enumeration was made of the 
transactions on all lots of cattle and calves handled by the sample mar­
kets during the sampling periods. In most instances, data were taken 
directly from the firm's records.
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Table 2. Total Number of Large and Small Auctions Included in the 
Population and Sample by Areas in the Southeast, 196llV
Large auctions Small auctions Total auctions
State and 
area
Popula­
tion Sample
Popula
tion Sample
Popula­
tion Sample
Virginia
1.1 7 4 17 4 24 8
1.2 4 4 16 2 20 6
1.3 2 2 0 0 2 2
Total 13 10 33 6 46 16
North Carolina
2.1 2 2 7 1 9 3
2.2 5 4 14 2 19 6
2.3 3 2 16 3 19 5
Total 10 8 37 6 47 14
South Carolina
3.1 5 4 9 1 14 5
3.2 4 4 13 1 17 5
Total 9 8 22 2 31 10
Georgia
4.1 6 4 15 2 21 6
4.2 5 3 18 2 23 5
4.3 8 4 25 3 33 7
Total 19 11 58 7 77 18
Alabama
5.1 4 4 10 1 14 5
5.2 4 4 18 3 22 7
5.3 5 4 20 2 25 6
Total 13 12 48 6 61 18
Florida
6.1 2 2 9 2 11 4
6.2 2 1 5 1 7 2
6.3 3 3 7 2 10 5
6.4 1 1 0 0 1 1
Total 8 7 21 5 29 12
West Virginia
7.1 5 4 16 2 21 6
Total 5 4 16 2 21 6
(Continued next page)
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Table 2. (Cont'd)
Large auctions Small auctions Total auctions 
State and Popula- Popula- Popula-
area_____________tlon Sample_____ tlon Sample tion_____ Sample
Kentucky
8.1
8.2
8.3
3 
12
4
3
4 
4
7
28
11
0
3
1
10
40
15
3
7
5
Total 19 11 46 4 65 15
Tennessee
9.1 9 4 5 1 14 5
9.2 7 5 29 3 36 8
9.3 12 4 9 1 21 5
Total 28 13 43 5 71 18
Mississippi
10.1 3 3 7 1 10 4
10.2 5 4 15 2 20 6
10.3 7 4 19 2 26 6
Total 15 11 41 5 56 16
Arkansas
11.1 2/
11.2 -
13 5 20 2 33 7
5 3 11 0 16 3
11.3 2 2 6 2 8 4
Total 20 10 37 4 57 14
Louisiana
12.1 7 4 9 1 16 5
12.2 6 4 12 1 18 5
12.3 5 5 6 1 11 6
Total 18 13 27 3 45 16
12-state total 177 118 429 55 606 173
\J Includes only those auctions that handle cattle and/or calves.
2/ Due to non-cooperation of firms only three large auctions were 
used in this area.
Source: Obtained from participating members of the Southern Regional
Livestock Marketing Committee, private communication, 1963.
Limitations
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This study has several limitations which must be considered in 
Interpreting the results. Some of these limitations are due to the 
nature and extent of the input data used. Others are the result of 
the restrictions and assumptions of the model used to analyze the 
input data.
One of the limitations that is inherent in most studies of this 
type is the use of one point to represent an entire area. This is a 
mechanical requirement of the model that is necessary for computional 
purposes. It does not make an allowance for intra-area transfer cost. 
This limitation was overcome to some extent in the present study by 
using one point to represent a supply center and another point to repre­
sent a demand center within some of the areas.
Another limitation was the use of a transfer cost on a yearly 
basis. Although an allowance was made for location and direction of 
shipments, allowances were not made for possible premiums or discounts 
in transfer cost on a seasonal basis. The exact effect of backhauls 
could not be measured. However, they were assumed to be included in 
the transportation cost functions because these functions were esti­
mated from actual rates by location and direction of movements.
In this study feeder cattle were assumed to be a homogeneous 
product. This implies that feeder cattle produced in one area are 
perfect substitutes for feeder cattle produced in other areas and 
that feed-lot operators arc indifferent as to their source of supply.
The supply and demand of feeder cattle may vary among producing areas
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as well as within areas from season to season. However, the lack of 
data prevented a detailed analysis of the preference for feeder cattle 
from a given producing area by feed-lot operators In any or all of the 
feeding areas.
It was beyond the scope of this study to collect all of the 
data required for analysis. Thus, it was necessary to obtain some 
information from other related studies or publications. Since these 
data were not collected specifically for this study, it was often 
necessary to convert the data to a usable form. Since the information 
was obtained from reliable sources, this was not considered to be a 
serious limitation.
The limitations discussed above impose some restrictions on the 
precision and scope of the analysis. However, they should not invali­
date the usefulness of the study. When limitations could not be over­
come, they were considered in analyzing the results.
CHAPTER II
ANALYTICAL FRAMEWORK AND TECHNIQUE FOR 
SPATIAL EQUILIBRIUM ANALYSIS
The competitive position of the feeder cattle industry in the 
Southeast depends upon the efficiency achieved in all phases of pro­
duction and marketing. Relatively low production costs can be off­
set by inefficient marketing methods and practices. Conversely, 
the advantages of an efficient marketing system can be offset by 
high production costs. High level performance in the industry 
requires continued and effective adjustment to changes in basic eco­
nomic forces. With marked adjustments already in evidence at the 
retail and farm levels, more attention is needed in the marketing 
system.
The extent to which either long or short term capabilities 
of the feeder cattle industry are realized depends basically upon 
how well the Southeast can compete with other areas for markets 
within and outside the region. The extent to which the Southeast 
can meet this competition is partially determined by regional dif­
ferences in demand, the regional distribution of production, and 
the geographic structure of transportation rates.
Spatial equilibrium analysis deals with geographic price 
equilibriums or changes in conditions and flows of a commodity
24
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among several areas. Problems of interregional competition of a com­
modity necessarily involve considerations of demand, supply, and trans­
portation and marketing charges. These factors must be considered 
simultaneously in obtaining equilibrium distributions of a commodity 
among geographic areas.
The competitive position of the feeder cattle industry in the 
Southeast was evaluated on the basis of how optimum distributions 
affected the allocation of fixed supplies of feeder cattle from all 
competing areas to feeding areas so that producers' net revenues were 
maximized. Since optimum distributions in this study are determined 
under assumed conditions of pure competition, prices and marginal 
revenues are equal. Net revenues are maximized when maximum positive 
net prices among alternative markets are equated.
Review of Literature
Several models have been developed to analyze spatial equilib­
rium problems. These models are classed as the transportation method 
of programming and are referred to as transportation or spatial models.* 
They are a special class of the more general linear programming formu­
lations and with many extensions and refinements have been applied to a 
variety of empirical studies.
*Earl 0. Heady and Wilfred Candler, Linear Programming Methods 
(Ames: The Iowa State College Press, 1958), p. 332.
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The transportation technique was developed by Hitchcock in 
1941 and independently by Koopmans in 1947. The Koopmans-Hitchcock 
model Involves a cost minimisation problem. Conditions of pure com­
petition are assumed and surplus and deficit producing regions are 
considered predetermined and independent of commodity price.^ An 
optimum flow pattern is attained when all destination requirements 
have been fulfilled and total transportation costs have been mini­
mized. The solution of the transportation problem gives the total 
cost of transportation and shows the direction and volume of trade 
between each possible pair of regions.
The Koopmans-Hitchcock model has been applied to a wide array 
of problems Involving agricultural commodities. Hertgaard and Phil- 
llppi utilized this model in analyzing the distribution patterns for 
beef.^ Fishel et. al.^ also utilized this technique to study hog and 
pork movements in the Southeast; Stout and Bentley^ applied this model
^F. L. Hitchcock, "The Distribution of a Product from Several 
Sources to Numerous Localities," Journal of Mathematics and Physics,
XX (1941), 224-230.
T. C. Koopmans, "Optimum Utilization of the Transportation 
System," Econometrics. XVII Supplement (1949), 136-146.
^For a discussion of additional assumptions and restrictions 
of this model see Heady and Candler, o£. clt., pp. 340-342.
^Thor A. Hertgaard and Sid. Phillippi, Distribution Patterns 
for Beef (North Dakota Agricultural Experiment Station, Bulletin No. 
435, June, 1961).
^W. L. Fishel e_t. a_l. , Hog and Pork Movements in the Southeast 
(Southern Cooperative Series, Bulletin No. 83, January, 1963).
^Thomas T. Stout and E. R. Bently, Methodology and Implications 
of Spatial Equilibrium Solutions in the Pork Sector of the Livestock- 
Meat Economy (Projects 224 and 237, Ohio Experiment Station, The Ohio 
State University).
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to the pork sector of the livestock-meat industry; and Kelly et. al. 
analysed the competitive position of Kansas in marketing hogs, utiliz­
ing this model. In addition to studies in the livestock Industry, the 
model has been applied quite extensively to the fruit and vegetable 
segment of the agricultural economy.
The basic transportation model as posed by Hitchcock and Koop- 
mans has been extended into a more generalized model by Enke, Samuel- 
son,^® and Beckmann.^ The latter model is posed as a maximization 
problem that can be solved by a systematic procedure of varying ship­
ments in the direction of increasing total net returns to the supplier. 
This type model considers "the case of continuous geographical inten­
sity distributions of production where every infinitesimally small 
area in an economy both produces and consumes a given comnodity. Under 
these formulations, theoretically, both the geographic distribution of
production and consumption and the optimum geographical pattern of
12interregional flows would have been derived simultaneously." The
®P. L. Kelly et. al^ . The Competitive Position of Kansas in Mar­
keting Hogs (Kansas Agricultural Experiment Station, Technical Bulletin 
118, October, 1961).
9
Stephen Enke, "Equilibrium Among Spatially Separated Markets," 
Econometrics. XIX (1951), 40-48.
*®P. A. Samuelson, "Spatial Price Equilibrium and Linear Program­
ming, " American Economi£ Review, XLII (1952), 283-303.
11
M. A. Beckmann, "A Continuous Model of Transportation," Econo­
metrics . XX (1952), 643-660.
12
G. G. Judge and T. D. Wallace, Spatial Price Equilibrium Analy­
sis of the Livestock Economy, "1. Methodological Development and Annual 
Spatial Analyses of the Beef Marketing Sector" (Oklahoma Agricultural 
Experiment Station, Technical Bulletin TB-78, June, 1959), p. 7.
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Enke-Samuelson-Beckmann model is more general than the Hitchcock- 
Koopmans model and generates additional information that is basic to 
decision making at the firm and government levels.
The Koopmans-Hitchcock model implicitly assumes that the scale 
of output and demand in each given area are known; therefore, ship­
ments into and out of a particular area are known. Neither the cost 
of inputs nor prices of products enters into the problem. The solu­
tion of the problem therefore yields only the total cost of trans­
portation and the direction and volume of trade between each possible 
pair of regions. By comparison, in the Enke-Samuelson-Beckmann model 
cost of inputs, capacity, determination of related unit commodity 
prices, and the identification of surplus and deficit regions are an 
integral aspect of the solution and are all determined simultaneously. 
The equilibrium relationship in the Enke-Samuelson-Beckmann problem 
yields not only volume, direction, and cost of shipment, as does the 
Hitchcock-Koopmans model, but also the quantity consumed (demanded) 
and price per unit in each region. An optimum pattern is attained 
when all destination requirements have been fulfilled, total trans­
portation cost has been minimized, and total returns to the product 
have been maximized.
Among the first empirical studies employing the Enke-Samuelson- 
Beckmann formulations was that of Fox in analyzing the feed-livestock
13 14 15 16economy and Judge's applications to the egg, beef and pork sec
tors of the economy. This more generalised type of model, with exten­
sions and refinements, has been used in empirical studies for a number 
of other agricultural commodities.
Another technique developed to solve spatial equilibrium prob­
lems is reactive programming. Reactive programming is defined as "a 
means of obtaining the equilibrium flows of a commodity between areas 
with given transportation cost functions, given demand schedules in 
each of the several areas of consumption and given supply schedules in 
each of the several areas of p r o d u c t i o n . T h i s  technique determines 
simultaneously the equilibrium quantities in each consuming area and 
the least-cost routes of providing these quantities from the fixed 
supplies in each of the several producing areas.
A. Fox, "A Spatial Equilibrium Model of the Livestock Feed 
Economy." Econometrics. XXI (1952), 547-566.
G. Judge, A Spatial Equilibrium Model for Eggs (Connecti­
cut Agricultural Experiment Station, Bulletin 318, 1956).
^Judge and Wallace, oj>. cit.. and "2. Application of Spatial 
Analysis to Quarterly Models and Particular Problems Within the Beef 
Marketing System" (Oklahoma Agricultural Experiment Station, Techni­
cal Bulletin TB-79, December, 1959).
^G. G. Judge and T. D. Wallace, Spatial Price Equilibrium 
Analyses of the Livestock Economy. "3. Spatial Price Equilibrium 
Models of the Pork Marketing System" (Oklahoma Agricultural Experi­
ment Station, Technical Bulletin TB-81, January, 1960).
^Thomas E. Tramel and A. D. Seale, Jr., "Reactive Program­
ming of Supply and Demand Relations - Application to Fresh Vegetables, 
Journal of Farm Economics. XLI (1959), 1012.
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Optimum distributions are determined under conditions of pure 
competition; therefore, prices, average revenues, and marginal revenues 
are equal. An optimum pattern is attained when all destination require­
ments are fulfilled, total transportation cost is minimized and net 
revenues are maximized. The latter is accomplished when maximum posi­
tive net prices among alternative markets are equated. This procedure 
states the problem in terms of maximizing net revenues rather than 
minimizing transportation cost.
Tlie first empirical analysis utilizing reactive programming was
that of Tramel and Seale in a study of the supply and demand for water-
18melons in Mississippi and competing areas. This technique has been
utilized in other studies in the evaluation of the competitive position
19 20 21of the cabbage, snap bean, and green pepper industries, and in
22the movement patterns of milk in the lower Mississippi Valley. Very 
few, if any, studies have been conducted with this technique in the 
livestock sector of the economy.
18Ibid.
^M. B. Allen and A. D. Seale, Jr., An Evaluation of the Compet­
itive Position of the Cabbage Industry in Mississippi and Competing 
Areas (Mississippi Agricultural Experiment Station, Technical Publica­
tion No. 2, September, 1960).
20M. B. Allen and A. D. Seale, Jr., An Evaluation of the Competi­
tive Position of the Snap Bean Industry in Mississippi and Competing
Areas (Mississippi Agricultural Experiment Station, Technical Publica­
tion No. 3, December, 1960).
21M. B. Allen and A. D. Seale, Jr., An Evaluation of the Competi­
tive Posit ion of the Green Pepper Industry in Mississippi and Competing
Areas (Mississippi Agricultural Experiment Station, Technical Publica­
tion No. 4, March, 1961).
^D. H. Carley, V. C. Hurt, and A. D. Scale, Jr., Milk Movement 
Patterns in the Mississippi Valley (Southern Cooperative Series, Bul­
letin No. 86, May, 1963).
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The studies reviewed in this section, while not exhaustive, are 
considered to be representative of the general types of models in use for 
the analysis of spatial equilibrium problems. The reactive programming 
technique was chosen as the basic analytical tool to be used in this 
study. This choice was based on the nature of the problem to which 
this study is addressed, data requirements of the model, its general 
application and flexibility, and computational time requirements.
The Analyt ical Mode 1
Marginal net revenues among alternative marketing areas can be
evaluated to determine the most profitable outlet or market for any
23surplus production area. Under conditions of pure competition, mar­
ginal revenue, price and average revenue are equal. Given a demand 
function for each marketing area, the area's marginal net revenue can 
then be estimated. Maximum net revenue will be attained when the 
maximum positive net prices among alternative markets are equated.
This is accomplished by selecting the largest marginal net revenue in
each marketing area, and assigning one unit to the corresponding market 
until the quantity available is exhausted or until marginal net revenue 
becomes negative.
A two-area competitive case illustrating the redistribution of 
supplies to maximize net revenues for shippers (producers) is shown in
Figure 8. and S2 represent fixed supplies for areas 1 and 2,
23Marginal net revenue for feeder cattle and calves in a market­
ing area is defined here as the market price minus the cost of trans­
portation.
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respectively, and and D 2  at? demand schedules for the two areas.
Before any trade between the two areas would occur, the equilibrium
price in area 1 would be P'^ and the quantity taken would be at A, the
intersection of and D^; stated another way, where the excess-supply
function (ES^) * 0 (ESj^  * and ES2  “ S2 " °2 subtracted later-
24ally at every price)* The pretrade equilibrium price in area 2 would 
be at P * 2  and the quantity taken would be at B.
Now assume that an exchange of goods between area 1 and 2 can 
take place at a cost of Tc dollars per unit. The pretrade price in 
area 2 is higher than area 1. It is obvious that goods will not flow 
from area 2 to 1; therefore, only Tc from area 1 to 2 is relevant.
Since p *2 ~ p 'l Tc in the pretrade case, there will be a positive
flow of goods from area 1 to area 2 and P * 2  “ P'^ + Tc. The axes in 
area 1 have been displaced relative to those of area 2 by the distance 
Tc to show this relationship.
The new equilibrium is shown at Pq, where ES^ intersects ES2 .
At point Pq, P * 2  * Pq + Tc and the surplus in area 1 is exactly equal 
to the deficit in area 2. Stated another way, consumption in area 1 
has decreased to A', but it has increased to B 1 in area 2, and (A1 +
B' = A + B and A - A ’ - B' - B).
24The excess supply function (ES) shows that at some price an 
area will produce exactly the amount it consumes; at points above 
this break even price, the ES function shows the quantities that an 
area is willing to produce for export at various prices; while below 
this price, the function shows how much of a good an area will import 
at various prices.
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If in the pretrade case P' - P'^ ■ Tc, there vould have been no
exchange of goods betveen the two areas and equilibrium prices would 
have remained at P'^ and If P'j • P'^ ' Tc, the exchange of goods
would have automatically reversed directions so that the surplus would 
have been in area 2. Had the situation occurred in which P '2 - P'^ • 
Tc, either area would be indifferent to shipping a unit of product.
The two-area illustration above may be extended to "n" number 
of areas. Although the extension is not straightforward, basically 
this is the modus operand! of an optimum distribution.
Input Data Required for the Problem
The first step in putting the theoretical model into operational 
form is to demarcate the area under study into meaningful geographical
units. Given the area demarcation, the problem then specifies a need
for three types of data:
1. Demand functions for feeder cattle in each market area.
These functions may be presented in functional form as
(1) P = F ( £ Q )
J j»i
where:
i ■ 1, 2, . . . m different producing areas.
j ■ 1, 2, . . . n different market areas.
P^ “ price of feeder cattle in the jth market area.
Q ■ quantity of feeder cattle purchased in the jth market
center which was produced in the ith producing area.
2. Transportation cost from each producing area to each market 
area. This is symbolized as
Tu
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where:
T,. • the constant unit cost of transporting feeder cattle 
J from the ith producing area to the jth feeding or 
market area.
3. The supply of feeder cattle available in each producing area. 
This is symbolized as
Si
where:
* the fixed supply of feeder cattle in the ith producing 
area.
From the given data, a system of equations is formed. These 
equations take the form of
m
(2) j “ F ( E Qfj) “ T^j, i — 1, 2, • . . m; j “ 1, 2, . • . n
where:
* the net average revenue per unit for the product pro­
duced in the ith producing area and sold in the jth 
market area.
The other symbols in the function are previously defined. Each of these 
equations defines for each producing area the net price that can be 
obtained in each market area. The optimum allocation of supplies among 
the market areas is accomplished by the solution to the system of equa­
tions .
Restrictions of Reactive Programming
Certain restrictions are necessary in using reactive programming,
otherwise a sufficiently accurate solution may not result. The restrie-
25tions placed on the model are as follows:
^Tramel and Seale, ojj. c i t . , p. 1013.
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(1) All Q jj _  0. This means that negative shipments of goods 
can never take place, i.e., quantities imported into a marketing area 
from a producing area must be equal to or greater than zero.
(2)'-* R^j ~  maximum, i.e., for given i, all Rjj's are equal for 
all j's to which shipments are made and in turn are greater than all 
R^j's for all J's to which shipments are not made. Stated another way, 
each producing area receives the same net revenue per unit from ail 
market areas it supplies and it is greater than the revenue it could 
receive at other market areas.
(3) R^j 0 for all i's and j's between which commodities flow. 
This means that there can never be negative net revenues between pro­
ducing areas and marketing areas; i.e., the net revenue from a producing 
area to a marketing area must be equal to or greater than zero.
n
(A) Q. , ^ S.. Verbally, this means that the quantity
j-1 IJ 1
imported by a marketing area from a producing area must be equal to or 
less than the supply available in the producing area.
There are additional assumptions that are implied but not stated 
explicitly. Most of these assumptions are characteristic of pure com­
petition. Each producing area is assumed to have the objective of 
maximizing net income and thus will export feeder cattle to marketing 
areas that yield the greatest per unit net return. Each production 
area and marketing area is assumed to be represented by a fixed point 
and to be connected by transportation costs that are independent of 
volume of trade and free from external control. It is assumed that 
the product is homogeneous and feed Lot operators arc indifferent as 
to the source of supply.
The reactive programming technique has several important step 
in its solution. The steps necessary for the solution and a simple 
example to demonstrate the procedure are presented in Appendix A.
CHAPTER III
DERIVING INPUT ESTIMATES
Data inputs necessary for the analytical model described in 
Chapter II include area estimates of demand, available supplies, and 
transfer costs. Area estimates for each of these inputs and the pro­
cedures used in deriving them are presented in this chapter.^
Demand Estimates
The most desirable approach in making demand estimates would 
be to obtain a separate demand function for each area. Since suffi­
cient data were not available to do this, a national demand function 
was obtained and adjusted to each area. A separate demand function 
was fitted for each quarter to more nearly conform to the seasonal 
fluctuation in the placement of feeder cattle.
The Statistical Model
The least squares multiple regression technique was used in 
estimating demand functions for feeder cattle. Several variables 
that appeared to be consistent with accepted economic theory were 
included in preliminary analyses. Variables retained in the final 
analysis were either accepted or rejected on the basis of statistical 
significance and intuitive judgment. All independent variables with
-^See Figure 6, page 13, for the areas used.
38
39
relatively high intercorrelations were checked for correlation with 
the dependent variable. Independent variables having the least cor­
relation with the dependent variable were eliminated from the analy­
sis. In addition, if the remaining independent variables did not 
have any- economic importance, they were altfo deleted.
Data used in the analysis were compiled on a quarterly basis 
for the years 1955 through 1962. Quarterly marketing periods were 
used because of the nature of feeding operations and data restrictions. 
Allocations of feeders for 1962 were also made for quarterly periods.
Analyses were made using data in natural units and in loga­
rithmic units to determine which would yield the best fit. Equations 
fitted with logarithms were chosen because of the higher values asso­
ciated with the coefficient of determination and relatively lower 
standard errors of the regression coefficients than for equations 
fitted with natural units. The statistical model generated takes the 
form:
(3) Log e Y - a + b^Log e Xj) + b2 (Log e X2) + bj (Log X3) 
where
Y ■ the number of cattle and calves (in thousands) placed on
o
feed each quarter,
Xj* average quarterly prices of feeder steers (all weights and
3
grades) at major markets,
^See Appendix Table 5 for these data. 
3lbid.
40
X2 “ average quarterly prices of steers sold out of first hands
4
for slaughter (all weights and grades) at major markets,
X3 ■ average U. S. quarterly price of corn,^
"a" Is the Y-intercept or constant value, and bj, b2, and b3 are 
the respective regression coefficients.
Preliminary graphic analysis of price-quantlty data showed dif­
ferences in seasonal demand. These data showed that more cattle and 
calves are placed on feed during the fourth quarter than any other 
season of the year. The quantity placed on feed in the third quarter 
was the next largest followed by the first and second quarters, respec­
tively.
Although distinct levels of demand were noted, all levels had 
similar slopes. These similar slopes indicate that the basic nature 
of the demand relationship does not change for the different marketing 
periods. If the demand relationship is the same for each quarter, a 
seasonal shifter or the 0-1 variable concept can be incorporated in the 
analysis. In this type of analysis, the seasonal variable takes on the 
value of 0 or 1, depending on whether the period of observation includes 
that season.^
An analysis was made to determine if all four quarters could be 
combined into a single demand function appropriate for all marketing 
periods. This analysis was accomplished by making two statistical 
tests for equation (3). The first test was made to determine whether
*Ibid.
5 Ibld.
^See page 42 for the manner in which these variables are handled.
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one regression of the usual form can be fitted to all observations. To 
make this test It was necessary to compute (1) the mean square of the 
difference In the sum of squares of deviations from regression of all 
observations and the sum of squares of pooled deviations for each quar­
ter and (2) the mean square of the pooled sum of squares. Calculation 
of F ■ 83.41 with 4 and 28 degrees of freedom (Test 1, Table 3) indi­
cates that one regression of the usual form cannot be fitted to all 
observations.
The second test made was to determine if the regression coeffi­
cient for each quarter estimates the same population regression coeffi­
cient. That is, do the demand curves in different quarters have the 
same slope? If so, the same regression coefficients can be used for 
all marketing periods. To resolve this question it was necessary to 
compute (1) the mean square of the difference in the sum of squares of 
deviations from a regression fitted to the pooled sum of squares and 
the sum of squares of deviations from regression fitted to the data 
for-each quarter, and (2) the mean squares of the latter sum of 
squares. Calculation of F ■ 1.43 with 3 and 24 degrees of freedom 
(Test 2, Table 3) indicates that the same regression coefficients may 
be used for the independent variables in equation (3).
The results of the two tests indicated that one regression of 
the usual form could not be fitted for all quarters, but that the same 
regression coefficients for the independent variables in equation (3) 
could be used. Although the same regression coefficients can be used, 
it is obvious that the intercept values are different for the different 
marketing periods. To obtain estimates of the Y-intercepts for the
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Table 3. Calculation of Mean Squares for Testing Hypotheses Regarding 
Regression in Groups
Source of Degrees of Sum of Mean i
variation freedom sauares sauares value
Total 28 2.07834 - -
Within 25 .16440 - -
EEd2 24 .13947 .00581 -
Test 1 4 1.93887 .48472 83.41**
Test 2 3 .02493 .00831 1.43
**Significant beyond the .01 level.
different marketing periods, a regression was fitted using discrete 
variables and the same three continuous variables. This regression 
was of the form:
(4) Loge Y - a ’ + b£M2 + b^M3 + bfa  + b^Logg Xx) + b2(Loge X2) + 
b3(Loge X3)
where Y, b^, X^, b2, X2> b^, and X^ have the same definitions as in 
equation (3), a' is the Y-intercept for the first quarter, and b2, b-j, 
and b^ denote deviations of the Y-intercept for the second, third, and 
fourth quarters from the first quarter's Y-intercept.^
In equation (4) M2 ■ 1 when the observations fall in marketing 
period two and zero otherwise, » 1 when observations fall in mar­
keting period three and zero otherwise, and * 1 when observations 
fall in marketing period four and zero otherwise. Equation (4) can be
2 In equation (4), the deviations from the means were used 
instead of the uncorrected sum of squares; therefore, there was not 
a discrete variable for the first quarter.
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viewed aa four equations corresponding to the four marketing periods, 
each having the same values for b^, bj, and b^ but different values for 
the Y-intercept.
The results of fitting equation (4) are shown in Table 4. a 1 
denotes the Y-lntercept for the first quarter. The Y-intercept for 
the second, third, and fourth quarter may be computed by taking a 1 and 
adding or subtracting (depending on the sign of the coefficients) the 
values given in Table 4 for b^, b^, and b^, respectively. For example, 
the Y-intercept for the second quarter -a' - b^ or 2.67469 - .03897 ■ 
2.63572.
All regression coefficients have expected signs and are signi­
ficant beyond the .01 level of probability. The prices of feeder 
steers and corn are, as expected, negatively related to the number of 
cattle and calves placed on feed; whereas the price of steers sold out 
of first hands for slaughter and all seasons except the second quarter 
are positively related.
As indicated in Table 4, the demand for feeder cattle is greater 
during the fourth quarter than for the other periods. This is the sea­
son when cattle marketings are heaviest and grain supplies are greatest. 
In addition, farmers and ranchers use the feeding enterprise to uti­
lize labor and other resources during the winter months when they 
might otherwise be left idle.
Area Demand Functions
The national demand functions generated for each quarter were 
adjusted to the 14 areas under consideration in this study. Equation
(4) specified behavior relationships that were logarithmic in functional
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Table 4. Estimated Values for Regression Coefficients for Equation (4)
Coefficients Parameters Standard error
a* 2.67469 —
b1
2
-.03897 .01898
S
.05270 .01932
K .28347 .05913
»i -.45230** .22525
b2
.94890** .28676
b3 -.91231** .19469
R2 - .96
**Significant at the .01 probability level.
form. Using these parameter estimates, the market demand functions were
converted to a functional form linear in natural units for each area by
8the procedure presented below.
Differentiating equation (4) with respect to X^ and solving for
V
(5) b. - (dY )
Y dXt
Equation (5) reduces to:
(6) B. - - b. (JL)
i *tY. i v .dXi 1 X£
Q
This procedure is similar to the one used by Judge and Wallace 
in: Spatial Price Equilibrium Analysis of the Livestock Economy, "1.
Methodological Development and Annual Spatial Analyses of the Beef 
Marketing Sector" (Oklahoma Agricultural Experiment Station, Technical 
Bulletin TB-78, June, 1959), p. 19.
where
■ the relevant regression coefficient,
Y ■ the number of cattle and calves placed on feed in a given 
9area,
■ the relevant independent variable in a given area,^ and
Jy
■ ^dX~^ Part^a  ^derivative of Y with respect to X^,
or the adjusted regression coefficient for a given area.
In addition to adjusting the regression coefficients to condi­
tions existing in each area, the a" value or Y-intercept must also 
be adjusted. This is accomplished by:
(7) a" - Y - B ^ -  B2X2 - B3X3 
where
a" * the Y-intercept for the market area,
Y ■ the average number of cattle and calves placed on feed in
a given area,
X^ ■ the mean of the relevant independent variable for each area,
and B^, B2, and B3 are the adjusted regression coefficients calculated
from equation (6).
The above transformation results in an equation of the follow­
ing form:
(8) Y « a" + BjX^ + B2X2 + B3X3
where all of the symbols have the definition as in equation (3), but
now apply to each marketing area.
^See Appendix Tables 6 and 7 for data used to adjust national 
functions to area functions.
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The reectlve programming model used in the analysis of this prob­
lem specifies that price ■ f(Xp . . . Xn). In equation (8), Y (the 
number of cattle and calves placed on feed) is expressed as a function 
of X p  X2 > and Xj. Transposing equation (8) into the specified form 
results in:
(9) - A + B"Y + B£X2 + B^X3
In orcter to estimate the price associated with varying quanti­
ties, equation (9) is reduced to the following equation:
(10) Xt - A' + B"Y 
where
X^ ■ the price of feeder cattle in a given area,
Y • number of cattle and calves placed on feed in a given area
B" ■ regression coefficient corresponding to Y, and 
A 1 ■ A + B2X2 + b3x3 > where these symbols denote the same 
quantities as previously defined.
The demand functions for each marketing area and each quarter 
using the above procedure are shown in Table 5.
Atea Feeder Cattle Supply
Most of the cattle and calves that are placed in the nation's 
feed lots are supplied by domestic production. Reports show that the 
balance are supplied by imports from Canada and Mexico. In this study,
the number of feeder cattle supplied by each area within the U. S. was
assumed to be fixed at the quantity of feeder cattle produced during 
the calendar year of 1962, plus an allowance made for imports.
Table 5. Coefficients for Demand Functions for Specified Areas, by 
Quarters, 1962 1/
Areas
A
values
Quantify
coefficients
A
values
Quantity
coefficients
First quarter Second quarter
15 74.6545 -2.3366 75.5214 -2.4763
16 73.5306 - .4184 77.2553 - .6908
17 73.5306 - .2201 77.2553 - .3644
18 74.6545 - .6764 75.5214 - .8966
19 80.1131 - .0838 83.8378 - .1384
20 72.7279 - .1897 74.8150 - .4257
21 75.8104 - .1111 76.9663 - .1527
22 76.0352 -1.3089 75.2324 -1.7267
23 74.5581 - .3446 75.1682 - .3361
24 77.6406 - .4019 76.5489 - .3254
25 77.6406 - .1514 76.5489 - .0895
26 77.6406 - .3126 76.5489 - .2703
27 77.6406 -1.8435 ■ 76.5489 -2.9283
28 77.6406 - .3517 76.5489 - .4880
Third quarter Fourth quarter
15 76.9342 -1.5581 78.5076 - .6360
16 79.4709 - .2329 81.4296 - .1368
17 79.4709 - .1689 81.4296 - .0780
18 79.9342 - .4860 78.5076 - .2538
19 84.0304 - .1429 86.6313 - .0472
20 80.1131 - .2678 79.7278 - .0759
21 79.6635 - .0802 82.2323 - .0624
22 76.1636 - .9895 78.9892 - .8498
23 76.3884 - .1934 78.3471 - .1873
24 81.4617 - .2862 84.0625 - .1898
25 81.4617 - .1046 84.0625 - .1045
26 81.4617 - .2397 84.0625 - .1654
27 81.4617 -1.7529 84.0625 - .6158
28 81.4617 - .2235 84.0625 - .1898
1/ Areas 1-14 were considered only as producing areas; therefore, 
demand functions were not required.
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Production estimates are available only on an annual llvewelght 
basis for each state. These data were converted to total number of 
head produced In each state and the number of feeders were then esti­
mated from the total number produced. Annual estimates were then 
disaggregated Into quarterly estimates. In the Southeast, where areas 
were less than a state In size, state estimates were divided into sub-
state estimates by the use of sample data from lives-tock auctions and
terminals.
Annual production of cattle and calves for each state is pub­
lished by the Statistical Reporting Service of the U. S. Department 
of Agriculture. These estimates are made only on a llvewelght basis 
and include marketings, inshipments of feeding and breeding stock, 
and inventory changes. The combined llvewelght of cattle and calves 
produced in each state for a given year can be presented as;
< u > p k t  - “ k t  - s k t  ±  
where
• llvewelght of cattle and calves produced in the kth state
in year t and available for all uses,^
M^t - llvewelght of cattle and calf marketings for all purposes
in the kth state in year t,12
S • llvewelght of inshipments of feeding and breeding animals
in the kth state in year t, 13 an(i
Ikt ■ llvewelght of inventory change in the kth state in year t.
11-U. S. Department of Agriculture, Meat Animals Farm Production. 
Disposition, and Income. by States, Statistical Reporting Service 
(Washington: U. S. Government Printing Office, April, 1963), p. 7.
l2Ibid.. p. 7.
l3Ibid.. p. 6.
(12) Akc - 5 ^
Production estimates as published by the U. S. Department of 
Agriculture are made only for the combined cattle and calf production 
for all uses on a llvewelght basis. However, marketing estimates are 
made on a llvewelght basis for cattle and calves combined and on the 
number of head for cattle and calves separately. By using marketings 
as a base, production in liveweight may be converted to number of head 
produced annually In each state. The number produced may then be used 
in making estimates of the number of feeders in each state by the fol­
lowing equations:
*kt 
and
(13) X,tt - (Akt) (CM^) + (Akc) (CM,,,)
where
Akt ■ the relation of production to marketings in the kth state 
in year t,
Xkt ■ number of cattle and calves produced in the kth state in 
year t and available for all uses,
■ number of cattle marketings in the kth state in year t, 
and
C'Mkt ■ number of calf marketings in the kth state in year t.
In equation (13), Xkt represents the number of cattle and calves 
available for all uses in each state. Th.e quantity of X ^  that is 
available for each use is not published by the U. S. Department of Agri­
culture, but may be viewed as:
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and
<l6> Fkt " *kt
*kt
where
CSRt • number of cattle and calves for slaughter purposes in 
the kth state In year t,
F, . “ number of cattle and calves for feeder purposes in the 
kth state in year t,
0kt “ number of cattle and calves for dairy, breeding and other 
purposes in the kth state in year t.
Since the disposition of cattle and calves for the different
uses are hot published by the U. S. Department of Agr iculture, other
sources were used. Estimates of feeders as a percent of total animals
14in 12 North Central States were based on a study of livestock market­
ings in the North Central R e g i o n . E s t i m a t e s  for the other states, 
except the Southeast where sample data were used, were based on the 
portion of feeder animal receipts to total receipts at public markets 
in the respective states.
Equation (13) is used to derive estimates of the number of cattle 
and calves produced for all uses in each state and equation (L6) is used 
to derive the supply of feeders in each state. Fk(. is first computed
for each state and adjusted by: 
k^t
FP,.
<i7) » - --f
C ”  lr  I
and
l^The states included are: Illinois, Indiana, Michigan, Ohio,
Wisconsin, Iowa, Kansas, Minnesota, Missouri, Nebraska, North and 
South Dakota.
R. Newburg, Livestock Marketing in the North Central Region, 
"1. Where Farmers and Ranchers Buy and Sell" (Ohio Agricultural Experi­
ment Station, Research Bulletin 846, December, 1956), p. 30.
where
Bt * adjustment factor for year t,
FP ■ total number of cattle and calves placed on feed in the
C United States in year t, from domestic production, and
F* * number of cattle and calves for feeder purposes in the kth
state during year t, adjusted for total number placed on 
feed in the United States from domestic production.
In equation (17), domestic production is defined as the differ­
ence between the totai number placed on feed in the United States in 
1962 and the number of feeders imported from Mexico and Canada. Data 
on imports of cattle and calves are reported for animals used for dairy 
purposes and "others." The group listed as "others" are reported by 
weight groups, but the uses to be made of them are not listed. For 
purposes of this study, it was assumed that one-half of the cattle 
weighing over 200 pounds were feeder animals. Imports from Mexico were 
allocated to area 23 and 24 and Canadian imports were allocated to area 
27 (Table 6).
The results of equation (18) were aggregated into the areas shown 
in Figure 6 to provide estimates of the supply of feeders for areas 15 
through 28. For areas 1 through 14 an additional procedure was required. 
The results obtained in equation (13) were disaggregated to the sub­
state areas in Figure 2 by the following:
(19) Rjkt -
Qjkt
and
(20) XJkt - RJk(Xkt
where
Rjjtt • proportional factor for year t,
Q,jtt “ number of all cattle and calves sold in the jth sub- 
J state area of the kth state in year t computed from 
sample data,
X.. t * number of cattle and calves produced in the jth sub­
state area of the kth state in year t and available 
for all uses.
The estimates of for 1962 resulting from the above pro­
cedure were disaggregated into quarterly estimates by:
FP,
(21) a. - — &  i , i . . 28
iq FP,
q * 1 for January - March
2 for April - June
3 for July - September, and
4 for October - December.
and
<2 2 > £l q - V ' k t
where
a. ■ quarterly placements of feeders as a percentage of annual 
placements in the ith supply area during qth quarter in 
1962,
FP^q ■ number of feeders placed on feed in the ith supply area 
during the qth quarter of 1962,
FP. ■ number of feeders placed on feed in the ith supply area 
during 1962, 17
f. * number of feeders supplied from the ith supply areas dur­
ing the qth quarter of 1962, and
F'kt * same as in equation (Vii).
l^See Appendix Table 5 for these data.
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Annual and quarterly estimates based on the above procedure for 
the 28 areas in Figure 6 are shown in Table 6.
Transportation Cost
Feeder cattle move from producing areas to marketing areas by 
both truck and rail. Indications are, however, that the greater percent 
of cattle shipments are by trucks. Several studies indicate the rela­
tive importance of truck transportation in the transfer of cattle. For
example, Newburg, in a study of Livestock Marketing in the North Cen- 
18
tral Region, reported that 80.3 percent of the cattle and calves pur­
chased in the East North Central Region and 96.6 percent in the West
1 Q
North Central Region were transported by truck. Roberts and Grover 
reported that 72 percent of the cattle in Utah were transported by 
truck. In a study of Livestock Marketing in the Southern Region, John­
son states: "Practically all livestock sold in the South was moved to
market by truck."^® In addition, livestock buyers who do most of the 
interstate shipping of feeder cattle in Louisiana indicated that only 
a small percent of their cattle shipments are made by rail.
The reasons most often given for choosing trucks over rail car­
riers in transporting cattle were: (1) faster service, (2) greater
18Newburg, oj>. clt.. p. 77.
^N. K. Roberts and L. H, Grover, Transporting Utah Cattle by 
Truck (Utah Agricultural Experiment Station, Bulletin 417, November, 
1959), p. 4.
20jack D. Johnson, Livestock Marketing in the Southern Region 
(Southern Cooperative Series Bulletin 26, July, 1952), p. 91.
Table 6. Estimated Supply of Feeder Cattle Available in Each of the 28 Areas by Quarters, 1962"^
Producing
Estimated 
production of 
all cattle
Estimated
production
of
feeders U
Estimated number of feeders 
by quarters 4/
available
area 27 and calves 1 2 3 4
(1,000 head)
. 1 227 104 8 25 14 57
2 345 91 18 17 19 37
3 105 33 12 7 7 7
4 326 130 38 32 42 15
5 411 134 22 39 38 35
6 938 387 69 77 69 172
7 1,157 445 49 131 159 106
8 583 284 28 54 89 113
9 385 115 37 28 24 26
10 390 130 19 37 58 16
11 644 295 45 43 104 103
12 618 356 43 44 126 143
13 744 506 82 85 172 167
14 476 342 54 53 109 126
15 2,620 177 24 23 35 95
16 2,078 160 24 15 38 83
17 3,510 272 48 31 61 132
18 1,639 501 86 67 100 248
19 2,464 303 77 45 37 144
20 3,798 1,646 348 149 215 934
21 3,650 1,940 420 282 457 781
(Continued next page)
Table 6. (Cont'd)
Producing 
area 2/
Estimated 
production of 
all cattle 
all calves
Estimated
production
of
feeders 3/
Estimated
1
number of feeders 
by quarters 4/
2 3
available
4
(1,000 head) - -
22 1,543 1,008 232 171 232 373
23 4,029 2,291 5/ 423 430 632 806
24 1,051 759 5/ 136 15 5 166 302
25 1,731 205 37 64 45 59
26 1,045 412 79 88 85 160
27 1,520 1,183 y 212 121 191 659
28 2,069 956 198 130 251 377
1/ These estimates are based on the procedure outlined in text.
2f See Figure 6, page 13, for areas used.
3/ The following adjustments were made in obtaining these estimates: (1) It was assumed
that the number of feeder cattle and calves placed on feed in areas 1-14 were supplied 
from local production and were subtracted from the original estimates. (2) Imports from 
Mexico and Canada were added to areas 23, 24 and 27. The basis for obtaining imports
are explained in footnotes 5 and 6 of this page.
4/ Quarterly estimates will not sum to annual estimates in all areas due‘to rounding errors.
5/ Estimated imports of 345 thousand head of feeder cattle from Mexico were divided between 
areas 23 and 24 with 173 thousand head being assigned to the former and 172 thousand 
head to the latter. Feeder cattle imports were estimated by taking 50 percent of the 
690 thousand head of cattle weighing over 200 pounds imported from Mexico during 1962 as 
reported by the U. S. Department of Agriculture, United States Foreign Agricultural 
Trade by Countries. Calendar Year 1962 (Economic Research Service, Washington: U. S.
Government Printing Office, November, 1963), p. 52.
6/ Includes 50 percent of the 352 thousand head of cattle weighing over 200 pounds imported 
from Canada during 1962 as reported by the U. S. Department of Agriculture, ibid., p.52.
56
flexibility in serving markets, and (3) convenience. Faster service 
reduces cost Incurred In feeding and watering animals en route and 
losses caused by shrinkage* Greater flexibility is possible because
trucks do not follow rigid schedules or routes. Trucks are more con­
venient because it is not necessary to haul cattle to and from rail 
sidings, load and unload cattle from trucks to rail cars, and the 
shipper is not concerned with prior arrangements for rail cars or 
demurrage charges.
Transportation charges used in this study were restricted to 
truck rates because of the relative importance of shipments made by 
this mode of transportation. The Interstate Commerce Act exempts 
motor carriers of agricultural commodities, which include all livestock, 
from economic regulation by the Interstate Commerce Commission (ICC). 
These regulations include control over those who may engage In trucking, 
routes or areas to be served, and rates to be charged. Since rates for 
transporting cattle are exempt from ICC regulations, the assumption was 
made that transfer cost would vary not only by geographical location 
but also in the direction in which shipments were made.
Based on the assumption that cost of shipments differed by loca­
tion and direction, cost functions were calculated for five major geo­
graphical rate territories of the United States, as well as between each 
of these territories.
The five major rate territories are shown in Figure 9 and include 
the Western, North Central, Northeast, Southcentral, and Southeast.
Cost functions obtained for the major rate territories were then applied 
to each of the production and demand areas (Figure 6) within each of the 
major rate territories. For example, cost functions obtained for the
SOUTH CENTR
F i g u r e  9. M a j o r  Rate T e r r i t o r i e s  I'sed ir. O b t a i n i n g  T r u c k  T r a n s p o r t a t i o n  Cost F u n c t i o n s  in the M o v e m e n t  of 
C a t t l e  and C a l v e s .
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Northeast rate territory were applied to production and demand areas 15
through 17 and functions obtained for the West were applied to produc-
21tion and marketing areas 24 through 28.
Data used in estimating transportation cost functions were 
obtained from a survey of livestock truckers and dealers in each of the 
five major rate territories. Original plans were to use functions devel­
oped from data that were collected and analyzed through an interregional 
endeavor. However, functions could not be obtained between some areas 
due to the small number of observations. To provide for more complete 
coverage, additional data were collected by experiment station repre­
sentatives of the Southern Region. Therefore, two different equations 
were used In deriving transportation cost between shipping and receiving 
points.
The first estimating equation was in the following form:
(23) y - a + bx + c \/x 
where
Y • cost in dollars per hundredweight 
x ■ miles ^
a ■ constant term or y intercept and b and c are parameters
to be estimated for the respective independent variables."
The second estimating equation was in the form of:
(24) y - a + bx
21-The production and demand areas are those used throughout this 
study and are shown in Figure 6, p. 13.
^See Appendix Table 8 for the highway milage used between ship­
ping and receiving points.
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where Y and x have the same definition as in equation (23). In some 
instances, data were not sufficient to derive functions between certain 
areas. In such instances, functions for the reverse directions were 
used. For example, in Table 7, data were insufficient to obtain a func­
tion from the Western area to the Southeast; therefore, the function 
utilized was the one from the Southeast to the Western area.
Transportation cost between each production and feeding area is 
shown in Table 8 . These costs were converted from dollars per hundred­
weight to dollars per animal unit equivalents in solving optimum dis­
tribution patterns. The animal unit equivalents used for each area are 
as follows: 350 pounds equivalents for areas 4, 5, and 8, through 12;
400 pound equivalents for areas 1, 2, 3, 6, 7, and 13 through 15; 450 
pound equivalents for areas 21 through 28; and 500 pound equivalents 
for areas 16 through 20.
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Table 7. Equations Used in Computing Transportation Cost for Feeder 
Cattle Within and Between Specified Rate Territories
Equation (1) Y ■ a + bx + c \/ x • Equation (2) Y • a + bx
Origin !/ Destination 2^ Origin 2^ DestinatIon 2/
Southeast
South Central
Western
Western
Western
North Central
North Central
North Central
Northeast
Northeast
Northeast
Western
Northeast
Western
North Central 2/
Northeast 2/
Western
North Central
Northeast
Western
North Central 2^ 
Northeast
Southeast 
Southeast 
Southeast 
South Central 
South Central 
Western 
North Central 
Northeast 
South Central
Southwest 
North Central 2^ 
Northeast 
Western 
North Central 
South Central 2/ 
South Central 
South Central 2^ 
South Central
\f Functions used between these areas were obtained from W. R.
Maki, Iowa State College. Private communication, 1963. A
full discussion of procedures used in obtaining these functions 
will be presented in a forthcoming Iowa State College Bulletin 
No. . 1964.
2/ Functions used between these areas were obtained from L. D. 
Malphrus, Clemson College. Private communication, 1963. A 
full discussion of procedures used in obtaining these func­
tions will be presented in a forthcoming Southern Cooperative 
Series Bulletin No. ______ , 1964.
3/ Sufficient data were not available to obtain functions. In
such instances the reverse direction function was used. For
example, from Western to North Central the function from 
North Central to Western was used.
Table 8. Truck Transportation Cost for Live Cattle and Calves Between Shipping and Receiving Points 
in Dollars per Hundredweight
Receiving point
Des Sioux
Shipping point Lancaster Indianapolis Chicago Columbia Moines Falls Omaha
- - - - - - - - - - - - - -(Dollars per hundredweight)- - -
Charleston .8484 .6602 .8802 1.1674 1.3045 1.5464 1.3948
Greensboro .7636 1.1360 1.3150 1.3957 1.6620 1.8461 1.6647
Wilson .7278 1.1294 1.5522 1.4805 1.5979 1.8605 1.7089
Dublin 1.4105 1.1003 1.3508 1.2756 1.5131 1.5961 1.6719
Atlanta 1.2209 .9107 1.1652 1.1863 1.3840 1.6484 1.4878
Bristol .8736 .8113 1.0605 1.2486 1.3677 1.6322 1.4932
Nashville 1.2911 .6284 .8285 .9841 1.1403 1.4047 1.2504
Montgomery 1.4528 1.0088 1.2288 1.2242 1.4038 1.6683 1.4706
Dothan 1.5575 1.1427 1.3998 1.3740 1.4074 1.7667 1.5753
Kissimmee 1.6026 1.5165 1.7709 1.6854 1.7188 2.0781 1.8867
Jackson 1.7020 1.0923 1.2328 1.1141 1.3109 1.5753 1.3560
Alexandria 1.9671 1.0234 1.4436 1.2053 1.3731 1.5636 1.4219
Memphis 1.5854 .8246 .9478 .9237 1.1186 1.4733 1.1710
Fort Smith 1.9698 1.2487 1.1427 .8848 1.0031 1.2116 1.2016
Baltimore .2309 1.2169 1.4317 1.7797 1.9061 2.3580 2.1951
Columbus .9386 .4567 .8243 .8971 1.2385 1.6630 1.3454
(Continued next page)
Table 8. (Cont'd)
Shipping point
Receiving point
Oklahoma 
City _ Lubbock Phoenix Fresno Denver Billings Portland
• - (Dollars per hundredweight) - - -
Charleston .9311 1.2602 4.4803 5.6098 2.8059 4.4021 5.6706
Greensboro 1.1076 1.3758 4.0764 5.8975 3.9485 4.6624 6.4258
Wilson 1.1754 1.3951 4.8496 6.2071 3.6278 4.6808 6.8408
Dublin .9635 1.1377 4.2367 5.4185 3.6504 4.9769 6.1414
Atlanta . 8564 1.0729 3.8436 5.2393 2.8927 3.8573 5.8062
Bristol .9882 1.1939 4.3124 5.7337 2.9484 4.0604 5.8436
Nashville .7269 .9519 3.5168 4.8496 2.3389 3.1609 5.1789
Montgomery .8263 .9573 3.5372 4.9005 2.8237 3.8983 5.7313
Dothan .7338 .9851 3.7845 5.1533 3.2057 4.1359 5.6963
Kissimmee .9997 1.2510 4.5747 5.9467 3.9873 4.9306 6.5059
Jackson .6321 .7647 2.9573 4.3170 2.4155 3.6096 5.3068
Alexandria .5720 .6776 2.8459 4.7779 2.2953 3.1407 5.0790
Memphis .5558 .8209 3.0176 4.3377 2.0956 3.3249 4.9584
Fort Smith .3331 .6098 2.3826 3.6890 1.5783 2.7593 4.4503
Baltimore 1.8895 2.4939 3.6550 3.6157 2.4770 2.7501 3.6779
Columbus 1.3652 1.8455 2.7511 3.2315 2.0275 2.3976 3.3307
(Continued next page)
Table 8. (Cont'd)
Receiving point
Des Sioux
Shipping point Lancaster Indianapolis Chicago Columbia Moines Falls Omaha
(Dollars per hundredweight)
Springfield 1.7450 .4957 .4977 .4004 .5158 1.0608 .7104
Columbia, Mo. 1.7608 .6225 .7257 0 .4944 .8434 .6015
Sioux City 2.2557 1.1858 .8645 .7460 .4522 .2704 .2933
Sioux Falls 2.3733 1.3594 . 9540 .8434 .5680 0 .4298
Kansas City 2.0124 .8321 .8663 .3137 .4536 .6945 .4508
Oklahoma City 1.9127 1.1799 1.2524 .9045 1.0400 1.1500 .8791
Fort Worth 2.0982 1.3950 1.4665 1.0349 1.3261 1.5480 1.2618
Albuquerque 2.7321 2.0747 2.0970 1.7025 1,7443 1.8328 1.5757
Fresno 3.7502 3.1735 3.1925 2.8278 2.7848 2.9057 2.7585
Denver 2.5044 1.8180 1.7556 1.7139 1.3035 1.3291 1.1038
Billings 2.7575 2.2719 1.9619 2.0665 1.6383 1.4211 1.4594
Boise 3.3000 2.7035 2.5847 2.4385 2.2070 2.2742 2.0500
(Continued next page)
Table 8. (Cont'd)
Receiving point
Oklahoma
Shipping point City Lubbock Phoenix Fresno Denver Billings Portland
(Dollars per hundredweight)
Springfield .9503 1.4239 2.3753 2.8788 1.5757 2.0618 2.9829
Columbia, Mo. .8167 1.3583 2.3036 2.8278 1.7139 2.0665 2.8788
Sioux City .9300 1.3857 2.3395 2.8142 1.1810 1.5347 2.6641
Sioux Falls .9973 1.4293 2.2401 2.9057 1.3291 1.4211 2.7575
Kansas City .6598 1.1018 2.0180 2.5490 1.2047 1.8217 2.7226
Oklahoma City 0 .6261 1.5113 2.4909 .8851 1.7452 3.0481
Fort Worth .4207 .5247 1.5247 2.3411 1.1123 2.1509 3.3106
Albuquerque .7723 .4593 1.0068 1.5439 ,9584 1.6029 1.9784
Fresno 2.4909 2.1021 1.2219 0 1.9528 1.6394 1.4031
Denver .8851 .7656 1.4554 1.9528 0 1.0883 1.8782
Billings 1.7452 1.7638 1.8159 1.6394 1.0883 0 1.5518
Boise 2.2957 1.9826 1.6086 1.3690 1.4773 1.0744 .9918
It In solving optimum distribution patterns, these costs were converted from dollars per hundred­
weight to dollars per animal unit equivalents as explained on page 59 in text.
CHAPTER IV
OPTIMUM DISTRIBUTIONS OF FEEDER CATTLE FOR 1962
The optimum distribution of feeder cattle from the 28 producing 
areas to the 14 feeding areas during each quarter of 1962 are pre­
sented and analyzed in this chapter. The demand functions, supply 
estimates and transportation costs developed in Chapter III were 
used as inputs for the analytical model described in Chapter II in 
determining these optimum allocations.^
An optimum distribution as defined in this study is the distri­
bution of the supply of feeder cattle that maximizes net returns to 
all producers of feeder cattle in the industry under conditions of 
pure competition. That is, the analysis seeks to maximize net returns 
to all producers of feeder cattle in terms of interregional trade 
activity. In reality, individual areas generally seek to maximize 
their own net returns. This is usually done at the expense of pro­
ducers in other areas, without consideration of total net returns to 
the entire industry. Therefore, net returns to producers in some pro­
ducing areas may be lower under an optimum solution than the net 
returns obtained under actual distributions even though total net 
returns for all producers are maximized under the optimum solution.
'ICalculations for each quarterly model were made on the IBM 
7040 computer. See Appendix A for a description of the IBM program 
used.
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Optimum Distributions From A11 Producing Areas (1962)
The volume and direction of shipments from producing areas and 
the quantity of feeder cattle demanded in feeding areas are discussed 
in this section, first on a quarterly basis and then in terms of an 
annual summation of the quarterly solutions. Optimum patterns are 
discussed for all areas; however, a comparison of optimum to actual 
patterns is discussed only in relation to Louisiana because of the 
lack of data from other areas.
Optimum movement patterns for each quarter during 1962 are pre­
sented in Figures 10 through 13 and Tables 9 through 12. The figures 
show the direction of movement from producing areas to feeding areas, 
whereas the tables show the volumes that would have been shipped under 
the optimum solutions.
Optimum Distributions From the Southeast (By Quarters)
Only three areas in the Southeast (areas 9, 10, and 14) would 
have made shipments to the same markets during all four quarters under 
optimum distributions. However, for the rest of the producing areas 
in the Southeast, some feeding areas would have been more important 
during certain quarters than others. For example, feeder cattle from 
area 5 would have been shipped to areas 16 and 17 during the first 
quarter (Figure 10 and Table 9), to area 19 during the second quarter 
(Figure 11 and Table 10), and area 16 during the third and fourth 
quarters (Figures 12 and 13 and Tables 11 and 12). Area 19 would have 
been the most important market for the feeder cattle produced in Lhe 
Southeast during the second quarter, but would not have been as impor­
tant during the rest of the year. During the second quarter, 11 of
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the 14 producing areas in the Southeast would have shipped either part 
or all of their out"Shipments to this area (Figure 11 and Table 10).
Only two of the producing areas in the Southeast (11 and 12) 
showed major deviations in the direction of their quarterly shipment 
patterns. Area 19 would have been the most important market for the 
feeder cattle produced in area 11 during the first and second quarter. 
During the third quarter, shipments would have been rerouted to area 
21 and in the last quarter, they would have been shipped to area 17. 
The most important markets for feeder cattle produced in area 12 
during the first, third, and fourth quarters would have been located 
in the North Central Region. In the second quarter Texas (area 23) 
would have been the most important market.
Optimum Distributions from Other Areas (By Quarters)
There was little variation in the quarterly movement patterns 
for most of the areas outside the Southeast. The major exceptions to 
this were areas 22 and 23. During the first and fourth quarters 
feeder cattle from area 22 would have been shipped north to area 21 
whereas during the second and third quarters markets in area 26 to 
the west, and in area 24 to the southwest would have been added. The 
most important markets for area 23 would have been located to the west 
during the first three quarters, but during the last quarter shipments 
would have been made to markets in the North Central Region.
It should be pointed out that some areas would have shipped 
either part or all of their feeder cattle supply to other areas and in 
return would have received shipments of feeder cattle to satisfy their
Feeding Area 
Producing Area
= Producing and Feeding Area
Figure 10. Optimum Movement Patterns from Producing Areas to Feeding Areas, First Quarter, 1962,
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Table 9. Optimum Distribution of Feeder Cattle for Selected Areas,
First Quarter, 1962 1/
Pro­
ducing Feeding areas
area 15 16 17 18 19 20 21 22 23 24 25 26 27 28
(1,000 animal unit equivalents)
1 8
2 18
3 12
4 37 1
5 17 5
6 69
7 49
8 28
9 37
10 19
11 45
12 43
13 82
14 54
15 24 2
16 24
17 48
18 78 7
19 77
20 267 81
21 416 4
22 189
23 115
24
25
26
27
28
43
156 63 89
68 68
37
79
175 37
51 147
I f  Optimum distribution is defined as the distribution that m axi­
mized net revenue to each producing area under conditions of
pure competition.
28
21
LEGEND ^ -----
« Feeding Area ^
£  = Producing Area
* Producing and Feeding Area
Figure 11. Optimum Movement Patterns From Producing Areas to Feeding Areas, Second Quarter, 1962.
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Table 10. Optimum Distribution of Feeder Cattle for Selected Areas,
Second Quarter, 1962 .1/
Pro­
ducing Feeding areas
area 15 16 17 18 19 20 21 22 23 24 25 26 27 28
(1,000 animal unit equivalents)
1 22 3
2 17
3 3 4
4 32
5 39
6 33 44
7 8 89 34
8 54
9 28
10 37
11 40 3
12 44
13 85
14 53
15 23
16 15
17 31
18 62 5
19 45
20 127 22
21 282
22 6 33 21 ill
23 114 136 180
24 155
25 64
26 88
27 102 19
28 29 101
_!/ Optimum distribution is defined as the distribution that max i ­
mized net revenue to each producing area under conditions of
pure competition.
= Feeding Area 
Q  * Producing Area
= Producing and Feeding Area
Figure 12. Optimum Movement Patterns From Producing Areas to Feeding Areas, Third Quarter, 1962.
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Table 11. Optimum Distribution of Feeder Cattle for Selected Areas.
Third Quarter, 1962 J/
Pro­
ducing Feeding areas
•
area 15 16 17 18 19 20 21 22 23 24 25 26 27 28
(1,000 animal unit equivalents)
1 14
2 11
3 1 6
4 42
5 38
6 69
7 15
8
9
10
11
12 8
13
14
15 35
16 38
17
18
19
20
21
22
23
24
25
26
27
28
89
89
16
100
24
58
99
82
109
45
104
17
215
37
457
72 56
280 192 1 11
166
45
157
13
104
49
85
34
2 38
\^f Optimum distribution is defined as the distribution that maxi­
mized net revenue to each producing area under conditions of
pure competition.
LEGEND
= Feeding Area 
£  = Producing Area
= Producing and Feeding Area
Figure 13. Optimum Movement Patterns From Producing Areas to Feeding Areas, Fourth Quarter, 1962.
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Table 12. Optimum Distribution of Feeder Cattle for Selected Areas,
Fourth Quarter, 1962 U
Pro­
ducing Feeding areas
area 15 16 17 18 19 20 21 22 23 24 25 26 27 28
(1,000 animal unit equivalents)
1 57
2 37
3 7
4 14 4
5 35
6 172
7 106
8 113
9 26
10 16
11 103
12 98 45
13 167
14 126
15 90 5
16 83
17 113 19
18 214 34
19
20
21 781
22
23 226
24
25
26
27
28
144 
730 204
306
242
67
296
302
42
59
160
404 152 L03 
73 304
JL/ Optimum distribution is defined as the distribution that m axi­
mized net revenue to each producing area under conditions of
pure competition.
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own requirements. This was possible in the optimum solution because: 
(1) supplies of feeder cattle in each area were not "netted-out" to 
establish surplus and deficit areas before the solutions were made, 
and (2) different points were selected within areas to represent feeder
cattle supply and demand centers.
Summation of Quarterly Distributions
Table 13 shows the summation of the quarterly optimum distribu­
tion patterns of feeder cattle from producing areas to feeding areas 
during 1962. Most of the feeder cattle produced in areas 1 through 8 
(South Atlantic and bordering states) would have been shipped to areas 
16 and 17 (East North Central states). Most of the feeder cattle from 
areas 9 through 14 (Gulf Coast states and those Southern states border­
ing the Mississippi River) would have been shipped to area 19 (Iowa). 
Only two areas in the Southeast (areas 11 and 12) would have had ship­
ments to the West and Western Plains states. These two areas would
have shipped to areas 21 (Kansas and Nebraska) and 23 (Texas).
Optimum and Actual Distributions From Louisiana (1962)
The optimum distribution of feeder cattle from area 12 (North 
and Southwest Louisiana^) varied considerably from actual shipments 
(Table 14). During 1962, about 87 percent of the actual shipments
^Area 12 (North and Southwest Louisiana) was used in comparing 
actual to optimum distributions for two reasons: (1) over four-fifths
of the feeder cattle in the state are produced in area 12, and (2) 
Southeast Louisiana is included with Southern Mississippi to form area 
11 and actual movements from Mississippi are not available.
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Table 13. Summation of Quarterly Optimum Distribution Patterns of 
Feeder Cattle for Selected Areas, 1962 1./
Pro­
ducing __
area 15 16 17 18 19
Feeding area
20 21 22 23 24 25 26 27 28
(1,000 animal unit equivalents)
1 36 68
2 11 80
3 1 28 4
4 56 41 33
5 92 5 39
6 343 44
7 23 388 34
8 230 54
9 115
10 130
11 103 85 104
12 106 187 17
13 338 167
14 342
15 172 7
16 160
17 113 16 143
18 454 46
19 303
20 1339 307
21 1197 744
22 573
23 226 357
24
25
26
27
28
3
46
199
846
21 215
391 291 180
370 389
205
412 
838 152 159 
166 34 790
L/ Optimum distribution is defined as the distribution that max i ­
mized net revenue to each producing area under conditions of
pure competition.
Table 14. Actual and Optimum Distributions of Feeder Cattle from Louisiana to Areas Outside the
Southeast, 1962 .1/
Feed­ Quarter
ing
area
1 2 3 4 Total
Actual Optimum Actual Optimum Actual Optimum Actual Optimum Actual Optimum
(1,000 animal unit equivalents)
15
16 5 66 71
17 1 1
18 1 3 3 2 9
19 27 68 30 125
20
21 3 6 12 10 19 12
22 7 4 12 8 31
23 11 14 31 44 1 58 127 32
24 2 4 12 8 26
25 4 3 9 7 23
26 2 2 4
27
28
_1/ Optimum distribution is defined as the distribution that maximized net revenue to each 
producing area under conditions of pure competition.
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from Louisiana to areas outside the Southeast were shipped in to areas 
22 through 26 in the Western Region. The balance was shipped to areas 
17 and 18 in the North Central Region.
Under optimum distributions, 86 percent of the feeder cattle 
from Louisiana would have been shipped to areas 16, 19, and 21 in the 
North Central Region, and the balance would have been shipped westward 
into area 23. Thus, under optimum distributions the North Central 
Region would have been the most Important outlet for Louisiana feeder 
cattle, whereas with actual distributions the Western Region was the 
most Important outlet.
During 1962, an estimated 240,000 head of feeder cattle were 
shipped from area 12 (North and Southwest Louisiana) to areas outside 
of the Southeast. These cattle had an estimated value of $20,447,260. 
Estimated transportation costs of $1,187,071 were incurred in shipping 
these cattle, resulting in a net revenue of $19,260,189. The same 
volume distributed optlmumly would have had a net value oi $20,400,360 
with transportation costs of $1,256,936. Thus, net returns to Louisiana 
producers under optimum distributions would have been $1,220,171 greater, 
or slightly over 6 percent above that under actual movements (Table 15).
Net returns from optimum distributions, as opposed to actual dis­
tributions, would have been greater in some quarters of the year than 
others (Table 15). For example, net returns from optimum distributions 
during the second quarter would have been $62,771 lower than actual 
returns, or a decrease of about 2 percent. The net returns from optimum 
distributions in the fourth quarter would have been $745,329, or 9 per­
cent greater than they were under actual shipments.
Table 15. Net Revenue and Transportation Costs for Feeder Cattle from Louisiana to Areas Outside the 
Southeast Under Actual and Optimum Distribution Patterns, by Quarters, 1962
Quarter
Net revenue Transportation cost
Actual Optimum
Net change from 
actual to optimum Actual Optimum
Net change from 
actual to optimum
(Dollars) (Dollars) (Dollars) (Percent) (Dollars) (Dollars) (Dollars) (Percent)
1 2,085,347 2,183,220 97,873 4.7 147,203 206,651 59,448 40.4
2 2,399,091 2,336,320 -62,771 -2.6 158,809 75,891 -82,918 -52.2
3 6,856,620 7,296,360 439,740 6.4 440,920 593,779 152,859 34.7
4 7,919,131 8,664,460 745,329 9.4 440,139 380,615 -59,524 -13.5
Total 19,260,189 20,480,360 1,220,171 6.4 1,187,071 1,256,936 69,865 5.6
00
o
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Receipts of Feeder Cattle in Feeding Areas Under Actual 
and Optimum Distributions (1962)
The quantity of feeder cattle received in some feeding areas 
would have increased under optimum allocations in 1962 while in other 
areas they would have decreased (Table 16). The change in quantity for 
the entire year of 1962 would have ranged from an increase of 59,000 
animal unit equivalents being placed on feed in area 19 (Iowa) to a 
decrease of 143,000 in area 25 (California). Percentage changes would 
have ranged from an increase of almost 12 percent in area 27 to a decrease 
of 7 percent in area 25. The total quantity received in all areas did not 
change, however, because the available supply was allocated before the 
maximum net marginal revenue per animal unit equivalent became negative.
Most of the feeding areas in the North Central states would have 
received more cattle and calves under optimum allocations than were re­
ceived under actual distribution during all four quarters of 1962 (Table 
17). Exceptions to this were decreases in the quantity that would have 
•been received in areas 17 and 21 during the first and fourth quarters 
and in area 16 during the fourth quarter. The quantities received in 
the western part of the nation (areas 24, 25, and 28) would have been 
decreased under optimum movements during all four quarters. Percentage 
changes would have ranged from an increase of almost 28 percent in area 
27 in the first quarter to a decrease of 10 percent in area 25 in the 
second quarter.
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Table 16. Feeder Cattle end Calves Received in Specified Areas With 
Actual and Optimum Distributions From All Producing Areas, 
1962 1/
Feeding Receipts from all areas If Net change
area Actual Optimum Actual Percent
---- (1 ,000 animal unit equivalents)- - -
15 163 173 10 6.1
16 843 855 12 1.4
17 1419 1417 - 2 - .2
18 456 470 14 3.1
19 2744 2803 59 2.2
20 1314 1339 25 1.9
21 2409 2404 - 5 - .2
22 187 199 12 6.4
23 863 896 33 3.8
24 796 782 -14 -1.8
25 2032 1889 -143 -7.1
26 950 958 8 .8
27 173 193 20 11.6
28 816 790 -26 -3.2
\f Optimum distribution is defined as the distribution that maxi­
mized net revenue to each producing area under conditions of 
pure competition.
2/ Summation of quarterly receipts from all producing areas as 
shown in Tables 9 through 12.
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Table 17. Feeder Cattle and Calves Received in Specified Areas With
Actual and Optimum Distributions from All Producing Areas,
by Quarters, 1962 A , I
Feed­
ing
area
Receipts from 
all areas Net change
Receipts from 
all areas Net change
Actual Optimum Actual Percent Actual Optimum Actual Percent
(1,000 animal unit (1,000 animal unit
equivalents) equivalents)
First quarter Second quarter
15 22 24 2 9.1 21 23 2 9.5
16 121 122 1 1.0 77 82 5 6.5
17 230 229 -1 - .5 146 153 7 4.8
18 76 78 2 2.6 58 62 4 6.9
19 658 670 12 1.8 417 442 25 6.0
20 264 267 3 1.1 121 127 6 5.0
21 470 466 -4 - .9 355 355 0 0
22 40 43 3 7.5 30 33 3 10.0
23 149 156 7 4.7 154 162 8 5.2
24 133 131 -2 1.5 162 157 -5 - 3.0
25 353 331 -22 -6.2 589 530 -59 -10.0
26 171 168 -3 -1.8 195 199 4 2.1
27 29 37 8 27.6 18 19 1 5.6
28 152 147 -5 -3.3 108 101 -7 - 6.5
Third quarter Fourth quarter
15 38 36 -2 -5.3 82 90 8 9.8
16 235 242 7 3.0 410 490 -1 - .3
17 324 330 6 1.9 719 705 -14 -1.9
18 109 116 7 6.4 213 214 1 .5
19 405 418 13 3.2 1246 1273 9 .7
20 206 215 9 4.4 723 730 7 .8
21 684 687 3 .4 908 896 -12 -1.3
22 53 56 3 5.7 64 67 3 4.7
23 272 282 10 3.7 288 296 8 2.8
24 196 192 -4 -2.0 305 302 -3 -1.0
25 536 492 -44 -8.2 554 536 -18 -3.3
26 234 237 3 1.3 350 354 4 1.1
27 32 34 2 6.3 94 103 9 9.6
28 251 238 -13 -5.2 305 304 -1 - .3
1/ Optimum distribution is defined as the distribution that maxi­
mized net revenue to each producing area under conditions of 
pure competition.
CHAPTER V
SUMMARY AND CONCLUSIONS 
Sumnary
The beef cattle industry in the United States has undergone 
many changes in recent years. Included among these changes are the 
increase in beef cattle production, the relative increase in fed cattle 
produced to total production of all cattle, and the shifts in the pro­
duction areas of feeder and fed cattle.
The greatest rate of growth in beef cattle production has taken 
place in the Southeast. In this region, farm production of beef cattle 
increased 81 percent from the 1947-49 average to the 1960-62 average. 
During this same period the nation expanded beef cattle production 56 
percent, while production in areas outside the Southeast increased by 
only 52 percent.
The percentage of fed cattle marketed for slaughter increased 
from 30 percent of all cattle marketed in 1930 to 61 percent in 1962. 
The Corn Belt ranked first in the production of fed cattle in 1962 
and accounted for 59 percent of the 15.4 million head placed on feed. 
This was 17 percent less than its share in the early 1930's. During 
the same period the West increased its share from less than 20 percent 
of the total in the early 1930's to 32 percent in 1962.
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The Increase in the demand for fed cattle has In turn caused an 
increase in the demand for and production of feeder cattle. Formerly, 
the Corn Belt received most of its lnshipments of feeder cattle from 
the western states. With the increase in the production of fed cattle 
in the western states and in the Corn Belt, original sources of supply 
were inadequate and both areas had to seek additional sources of feeder 
cattle. The Southeast was in a favorable position to respond to this 
demand and the production of feeder cattle has increased in this region.
Considerable interest has been expressed in the competitive posi­
tion of the Southern Region with other areas in the production of feeder 
cattle. The extent to which the Southeast can compete with other areas 
is partially determined by area differences in the demand for feeder 
cattle, area distribution of feeder cattle production and the geographic 
structure of transportation rates. Information concerning these factors 
should provide a basis which industry groups can use in decision-making 
for better resource allocation leading to a more efficient marketing 
system for feeder cattle.
The specific objectives of this study were to estimate, on a 
quarterly basis by geographic areas, the demand for and supply of feeder 
cattle, to estimate the cost per unit for transporting these cattle from 
producing areas to feeding areas and to determine the optimum distribu­
tion patterns of feeder cattle from producing areas to feeding areas.
In fulfilling these objectives, it was intended that the study would also 
illustrate a procedure for making needed adjustments in distribution pat­
terns and marketing outlets for feeder cattle in the future.
Procedures
The year 1962 was used as the period for analysis. However, 
analysis was made for each quarter separately because of the seasonality 
of feeding operations. Thus, variations in the direction and volume of 
movements by quarters were determined.
For purposes of analysis, the United States was divided into 28 
producing and 14 feeding areas. The 12 states in the Southeast, except 
West Virginia, were divided into sub-state areas. These areas were con­
sidered only as producing areas since they accounted for only 3 percent 
of the total cattle and calves reported placed on feed in 1962. Areas 
in other parts of the nation were represented by states or combinations 
of states and were considered as both producing and feeding areas. Ship­
ping and receiving points were chosen for each of these areas to repre­
sent supply and demand centers.
Reactive programming was the basic analytical tool used in 
obtaining equilibrium flows of feeder cattle from the 28 producing and 
14 feeding areas. Inputs for the technique were a set of demand func­
tions for the feeding areas, a set of fixed supplies for the producing 
areas, and transfer cost between these areas.
Regression techniques were used to estimate quarterly demand 
functions for feeder cattle. National functions were first estimated 
and then adjusted to each of the 14 feeding areas. The supply of 
feeder cattle was assumed to be fixed at the quantity produced in 1962. 
Quarterly estimates of the supply of feeder cattle in the Southeast 
were based on data obtained from a stratified random sample of livestock 
markets within the- region. Estimates for other areas were based on data
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published in state experiment station bulletins and other published data. 
In addition to the domestic production, an allowance was made for imports. 
Transfer cost between shipping and receiving points were computed
from truck transport cost functions obtained by regression techniques.
Cost in dollars per hundredweight was expressed as a function of distance. 
In obtaining these functions, it was assumed that transfer costs varied 
by location and direction of movements. In solving for optimum distribu­
tions, transportation costs in dollars per hundredweight were converted 
to costs in dollars per animal unit equivalents.
Optimum Distributions From All Producing Areas (1962)
A total of 15.2 million animal unit equivalents were accounted 
for under optimum distribution in 1962 from the 28 producing areas to 
the 14 feeding areas. Of this total, 3.4 million, or about 22 percent, 
were produced and shipped from the Southeast. The volume and direction 
of shipments from all producing areas and the quantity demanded in feed­
ing areas under optimum allocations were analyzed. A comparison of 
optimum to actual allocations was made Only in relation to Louisiana 
because actual movement data from other areas were not available at 
the time this analysis was being made.
Optimum Distributions From the Southeast (By Quarters)
The most important markets for most of the producing areas in 
the Southeast during all four quarters, under optimum distributions in 
1962,would have been located in areas 16, 17 and 19 in the North Cen­
tral Region. Area 19 would have been the most important outlet for 
most of the areas in the Southeast during the second quarter, but areas
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16 and 17 would have been more Important during the other three quarters. 
Areas 11 and 12 were exceptions to the northern movement of feeder cattle 
from the Southeast. Both areas would have made shipments Into Texas dur­
ing the second quarter, and to the Western Plains States of Kansas and 
Nebraska during the third quarter. Only three of the areas in the South­
east (9, 10, and 14) would have used the same markets during all four 
quarters.
Optimum Distributions From Other Areas (By Quarters)
There was little variation in the quarterly movement patterns for 
most of the areas outside the Southeast during 1962. The major excep­
tions to this were areas 22 and 23. Total outshipments from area 22 
would have been shipped to markets in the North during the first and 
fourth quarters. However, a part of the supply would have been shipped 
to markets in the West and Southwest during the second and third quar­
ters. Area 23 would have made shipments to the West during the first 
three quarters, but would have added new markets in the North Central 
Region during the fourth quarter.
Some areas would have shipped either part or all of their supply 
to other areas and in return would have received inshipments of feeder 
cattle to satisfy their own requirements,.
Summation of Quarterly Distributions
With few exceptions, the general movement of feeder cattle under 
optimum distributions during 1962 would have been from the South to the 
North and from East to West. The major exceptions to this general pat­
tern were shipments to the South and Southwest from areas 20 and 27.
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In general, producing areas 1 through 8 (South Atlantic and bordering 
states) would have supplied feeder cattle to areas 16 and 17 in the North 
Central Region. Host of the feeder cattle from areas 9 through 14 (Gulf 
Coast states and those Southern states bordering the Mississippi River) 
would have been shipped to area 19 (Iowa). Part of the outshipments 
from area 11 and area 12 would have been made to feeding areas in the 
West and Western Plains.
Optimum and Actual Distribution from Louisiana (1962)
The actual shipments of feeder cattle from area 12 in Louisiana 
varied considerably from optimum distributions. During 1962, an esti­
mated 240,000 head of feeder cattle were shipped from Louisiana to areas 
outside the Southeast. About 87 percent of these animals were shipped 
to feedlots in areas 22 through 26 in the Western states, whereas under 
optimum distributions about 86 percent would have been shipped to the 
North Central, Region.
The actual shipment of feeder cattle from Louisiana in 1962 
resulted in an estimated net revenue of $19,260,189. An optimum distribu­
tion of the supply would have resulted in a net return of $20,480,360 
or an increase of $1,220,171 over actual returns. Optimum distributions 
would have yielded greater returns in some quarters of the year than 
others. Differences in net revenues from actual to optimum allocations 
would have ranged from a decrease of $62,771 in the second quarter to an 
increase of $745,329 in the four.h quarter.
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Number of Feeder Cettle Received In Feeding Areas Under 
Actual and Optimum Dietrlbutlone (1962)
Moat of the feeding areas in the North Central Region would have 
received a larger quantity of feeder cattle under optimum distribution 
than were received under actual distributions in 1962. In contrast, 
quantities received by areas in the Western Region would have been 
decreased. Hie differences ranged from an increase of 59,000 animal 
unit equivalents in area 19 (Iowa) to a decrease of 143,000 in areas 25 
(California). Percentage changes would have ranged from an increase of 
almost 12 percent in area 27 (Montana and Wyoming) to a decrease of 7 
percent In California.
Conclusions
This study provides information which interested groups In the
feeder cattle industry can use in evaluating and determining market
potentials and desirable shipping patterns for feeder cattle. In evalu­
ating the results of this study, however, the specified conditions and 
assumptions underlying the analysis should not be overlooked. The demand 
and supply conditions and transportation rates can be expected to change 
from one time period to another. Such changes would affect the most 
profitable shipping pattern of feeder cattle. Perhaps of more impor­
tance, the study illustrates the use of a tool in providing Information 
for making adjustments to these changes in the future. Estimates of 
such changes can be made on a current basis and, with the use of high 
speed computers, desirable shipping patterns can be determined rapidly.
Thus, it would be possible to provide shippers with guides for future
sales on a current and continuing basis.
91
Previous analysis has pointed out the Increased Importance of 
the Southern Region as a supplier of feeder cattle to feed lots in the 
North Central Region. The optimum distribution patterns are consistent 
with this analysis in that a high percentage of the feeder cattle pro­
duced in the Southeast would have been shipped to the North Central 
Region in 1962. Specifically for Louisiana, most of the feeder cattle 
would have been shipped to feed lots in Iowa, Kansas, and Nebraska.
The concentration of feeder cattle outlets in the North Central 
Region indicates that sales and promotional efforts of producer and 
marketing agencies in the Southeast should be more intensively applied 
in that region. In addition, more emphasis could be placed during dif­
ferent parts of the year because of the seasonal change in the demand 
requirements, as discussed in a previous section. This means that it 
would be necessary to redirect sales and promotional efforts from areas 
where relatively low returns are obtained to those areas where returns 
could be increased.
Although it was shown that the optimum distribution of feeder 
cattle from Louisiana would result in an increase in net returns above 
that received from the actual distribution, there are several difficul­
ties in making such a change. Imperfections in the marketing system
may prevent achieving and maintaining new marketing outlets. Certain
*
subjective factors, such as a preference for established contacts, may 
have more influence on the choice of markets than an increase in net 
returns. Thus, any short-run gains obtained by a shipper from an opti­
mum distribution may be more than offset by personal values or long- 
run benefits derived from maintaining the same marketing contacts from 
year to year.
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Producers end ocher interested groups In Loulsiene end the South* 
eest should continue to enelyee the distribution pettern of feeder cattle 
to determine if they ere obtaining the maximun net benefits possible, and 
whether these benefits are on the basis of net returns or other values. 
They must keep abreast of current changes and requirements in the indus­
try and choose market outlets which help to maintain and improve their 
competitive position.
Additional research may be necessary in aiding producers and 
others In making decisions concerning the choice of market outlets. 
Several of the specific areas would Includet (1) more data on prices 
and quantities of feeder cattle to develop better demand estimates on a 
weight, grade and seasonal basis by sreas, (2) production costs for 
cattle, calves, and feedstuff, (3) feed conversion or feeding efficien­
cies by areas, and (4) seasonal production of cattle and calves on a 
weight *nd grade basis by areas. Seme of this information would require 
regionel research efforts. However, information on a state or local 
basis would also aid producers or marketing agencies in making choices 
which would best fit their particular set of goals and needs.
SELECTED BIBLIOGRAPHY
Books
Fox, Karl A. Econometric Analysis for Public Policy. Ames: The
Iowa State College Press, 1958.
Heady, Earl 0. and Candler, Wilfred. Linear Programming Methods.
Ames: The Iowa State College Press, 1958.
Ohlln, B. Interregional and International Trade. Cambridge: Harvard
University Press, 1933.
Ostle, Bernard. Statistics in Research. Fourth Printing. Ames: The
Iowa State University Press, 1960.
Shepherd, Geoffrey S. Agricultural Price Analysis. Fourth Edition. 
Ames: The Iowa State College Press, 1957.
Tintner, Gerhard. Mathematics and Statistics for Economists. New York:
Rinehart and Company, Incorporated, 1953.
Bulletins. Circulars. and Reports
Brandow, G. E. Interrelations Among Demands for Farm Products and
Implications for Control of Market Supply. Pennsylvania Agricul­
tural Experiment Station, Bulletin 680, 1961.
Fishel, W. L., Dubov, I., Rohdy, D. D., and Stout, R. G. Hog and Pork 
Movements in the Southeast. Southern Cooperative Series, Bul­
letin Number 83, 1963.
Foote, Richard J. Analytical Tools for Studying Demand and Price
Structures. Agriculture Handbook Number 146. Washington: U. S.
Government Printing Office, 1958.
Fox, Karl A. The Analysis of Demand for Farm Products. United States 
Department of Agriculture, Technical Bulletin 1081. Washington: 
U. S. Government Printing Office, 1953.
Hertgaard, Thor A. and Phillippi, S. Distribution Patterns for Beef. 
North Dakota Agricultural Experiment Station, Bulletin Number 
435, 1961.
93
94
Hildreth, Clifford and Jarrett, F. G. "A Statistical Study of Live­
stock Production and Marketing," Cowles Commission for Research 
in Economics. Monograph 15, New York: John Uiley and Sons,
1955.
Infanger, C. A., Quenemon, M. E., Vaughan, E. D., Wilson, E. B., and 
Jacobsen, N. A. The Economics of Cattle Feeding. Montana 
State College: Special Report No. 1, 1961.
Johnson, Jack D. Livestock Marketing in the Southern Region. Southern 
Cooperative Series, Bulletin 26, 1952.
Judge, G. G. A Spatial Equilibrium Model for Eggs. Connecticut Agri­
cultural Experiment Station, Bulletin 318, 1956.
Judge, G. G. and Wallace, T. D. Spatial Price Equilibrium Analysis
of the Livestock Economy. "1. Methodological Development and 
Annual Spatial Analysis of the Beef Marketing Sector." Oklahoma 
Agricultural Experiment Station, Technical Bulletin TB-78, 1959.
__________ . Spatial Price Equilibrium Analyses of the Livestock
Economy. "2. Application of Spatial Analysis to Quarterly 
Models and Particular Problems Within the Beef Marketing System." 
Oklahoma Agricultural Experiment Station, Technical Bulletin 
TB-79, 1959.
. Spatial Price Equilibrium Analysis of the Livestock 
Economy. "3. Spatial Price Equilibrium Models of the Pork 
Marketing System." Oklahoma Agricultural Experiment Station, 
Technical Bulletin TB-81, 1960.
Kelly, P. L., McCoy, J. H., and Manuel, M. L. The Competitive Posi­
tion of Kansas in Marketing Hogs. Kansas Agricultural Experi­
ment Station, Technical Bulletin 118, 1961.
Koopmans, T. C. and Reiter, S. "A Model of Transportation," Cowles
Commission for Research in Economics. Monograph 13, New York: 
John Wiley and Sons, 1951, pp. 222-260.
Maki, Wilbur R., Liu, Charles Y., and Motes, William C. Interregional 
Competition and Prospective Shifts in the Location of Live­
stock Slaughter. Iowa Agricultural Experiment Station, Research 
Bulletin 511, 1962.
. Forecasting Beef Cattle and Hog Prices by Quarter-Years. 
Iowa Agricultural Experiment Station, Research Bulletin 473,
1959.
McCoy, John H., Goetzinger, James, Kelly, P. L., and Manuel, M. L.
The Competitive Position of Kansas in Marketing Beef. Kansas 
Agricultural Experiment Station, Technical Bulletin 129, 1963.
95
Newburg, R. R. Livestock Marketing in the North Central Region. "1. 
Where Farmers and Ranchers Buy and Sell." Ohio Agricultural 
Experiment Station, Research Bulletin 846, 1956.
Roberts, N. K. and Grover, L. H. Transporting Utah Cattle by Truck. 
Utah Agricultural Experiment Station, Bulletin 417, 1959.
Stout, Thomas T. and Bently, E. R. Methodology and Implications of 
Spatial Equilibrium Solutions in the Pork Sector of the Live- 
stock-Meat Economy. The Ohio State University, Projects 224 
and 237. Undated.
Williams, Willard F. Marketing Potentials for Feedlot Cattle in
Oklahoma and Texas. Oklahoma Agricultural Experiment Station, 
Processed Series p-426, 1962.
Journal Articles
Beckmann, M. A. "A Continuous Model of Transportation," Econometrics,
XX (1952), 643-660.
Enke, Stephen. "Equilibrium Among Spatially Separated Markets," 
Econometrlca. XXX (1951), 40-48.
Ezekiel, Mordecal. "Statistical Analysis and the 'Laws' of Price," 
Quarterly Journal of Economics. XLII (1928), 199-225.
Hitchcock, F. L. "The Distribution of a Product from Several Sources 
to Numerous Locations," Journal of Mathematics and Physics.
XX (1941), 224-230.
King, G. A. and Schrader, L. F. "Regional Location of Cattle Feeding -
A Spatial Equilibrium Analysis," Hilgardia. XXX, Number 10 (1963).
Koopmans, T. C. "Optimum Utilization of the Transportation System," 
Econometrics. XVII (1949), 136-146.
Samulson, P. A. "Spatial Price Equilibrium and Linear Programming," 
American Economic Review. XLII (1952), 283-303.
Tramel, Thomas E. and Seale, A. D., Jr. "Reactive Programming of
Supply and Demand Relations - Application to Fresh Vegetables," 
Journal of Farm Economics, XLI (1959), 1012-1022.
Working, E. G. "What Do Statistical Demand Curves Show?" Quarterly 
Journal of Economics. IV (1927), 212-235. .
96
United State* Government Publications
United States Department of Agriculture. Agricultural Prices. Sta­
tistical Reporting Service, Washington: U. S. Government
Printing Office (annual releases, 1955*1963).
___________. Cattle and Calves on Feed. Statistical Reporting
Service, Washington: - U. S. Government Printing Office (annual 
releases, 1955*1963).
. "Feedlots, Beef for America," Hie Farm Index. Economic 
Research Service, Vol. II, No. 7, Washington: U. S. Govern­
ment Printing Office, July, 1963, p. 5.
. Livestock and Meat Statistics. Agricultural Marketing 
Service, Washington: U. S. Government Printing Office (annual
releases, 1955-1963).
. Livestock and Poultry Inventory. January _1. Agricultural 
Marketing Service, Washington: U. S. Government Printing
Office (annual releases, 1947-1963).
___________. Meat Animals. Farm Production, and Income by States.
Statistical Reporting Service, Washington: U. S. Government
Printing Office (annual releases, 1947-1963).
___________. U. S. Foreign Agricultural Trade by Countries. Calendar
Year 1962. Economic Research Service, Washington: U. S.
Government Printing Office, November, 1963, p. 52.
APPENDIX A
SOLUTION TO AND ILLUSTRATION OF THE 
REACTIVE PROGRAMMING PROBLEM
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Solution to the Reactive Programing Problem
The reactive programming technique has several important steps 
in its solution. A simple example is presented in this section to 
demonstrate one procedure that may be used. The steps necessary for 
the solution as outlined by Tramel^ are as follows:
Step (1): Assign arbitrary values > 0 to all Q^j's making sure that
n Qi1 " ®i* Assigned arbitrary values are taken as the 
I J
J - 1
Q^j's for the (k-lc^ ) iteration, where k denotes the vari­
ables Qjj being solved for at any stage of the process and 
k-1 denotes the values obtained in the previous iteration. 
Step (2): Set i ■ 1; i.e., the quantities available for export from the
first producing area are distributed to the various market
areas in the initial step.
(k^
Step (3): For the given i, set all Qij's eQual to one an(l form
the n equations,
> j “ 1,2,...,n.Ru  ' Fj
« O - D q u  - (k-DQij +<k>QlJ1
i-1
That is, for a given producing area all quantities exported 
and being solved for are given the value of one.
^Tramel and Seale, 0£. cit. . pp. 1013 and 1014
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Step (4): Evaluate all R^j'8 f°r the given 1 and select the largest,
I.e., select the largest net revenue that can be obtained 
for a given producing area. In the event there Is a tie
for the largest net revenue, either may be selected.
Step (5): The R^j selected in Step (A) should be equal to or greater
(k)
than zero. If it is not, reduce all Q j j 's for the given
i by one and perform Step 7. If it is _> 0, increase the
corresponding ^  one>
n (k)
Step (6): Check whether Q .. - S. + n. If not, repeat Steps
J-l J
(k)
(A) and (5). If so, reduce all ^or t*ie glv®n i hy
one and go to Step (7).
Step (7): Check whether i • ra. If not, increase i by one and repeat
Steps (3), (A), (5), and (6). If i ■ a, go to Step (8).
Step (8) : Check whether all Q^j's have the same values as for the
preceding iteration. If they are not equal, repeat Steps 
(2) through (7). If they are equal, net revenues have been 
maximized and the equilibrium quantities have been obtained.
An Illustration
A hypothetical situation is presented to demonstrate how the 
above steps are used in solving for optimum equilibrium flows of a 
commodity. Assume there are two producing areas and three market 
areas. The demand functions in each market area are known and are 
expressed as:
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2
Market 1 - Px - $40 - $3 Q.,
1-1 
2
Market 2 - P - $50 - $2 Q,« and
2 i-1 12
2
Market 3 - P, - $45 - $3 ' Q1V
■* 1-1
Transportation costs between markets are given as:
Tu  - $2 T12 - $4 T13 - $6
I2l - $8 T22 - $2 T23 - $2
Supplies are assumed to be fixed in each producing areas as:
S| - 8 and S2 - 6.
Given the demand functions for each market area, fixed supplies
in each market area, and transportation costs between these areas, the
optimum solution will be obtained by using the procedure outlined above.
Step (1): The initial allocation of the fixed supplies are assumed to
be those shown in Appendix Table 1.
Appendix Table 1. Initial Arbitrary Allocation of Fixed Supplies to
Market Areas
Supply Market area Total
area 1 2 3 Si
1 Qu - 2 Ql2 - 2 Ql3 “ 4 8
2
CMRr-MCM
or Q22 " 2 Q23 - 2 6
Total 4 4  6 14
Step (2) 
Step (3)
R11 
(1) r12
R13 
Step (4)
Step (5)
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1 is set to equal one. This means that in the first approxi­
mation to a feasible solution only the fixed supply from pro­
duction area 1 (St) is considered.
set all ■ 1 for the production area that is being
used for the first feasible plan and form as many equations as 
there are marketing areas. In the hypothetical example, there 
are three marketing areas; therefore, three equations are 
formed as follows:
&$40 - $3 |( . (kml)Qn -4) - ( ^ ’^ Q n - 2 )  + ((k)Q u -l) | - $2
$50 - $2 | - ((k_1)Q12-2) + ((k)Qi2“l) j - $4
$45 - $3 jj  ^ (k_1)Qi3-6) - (^k"1^Q13-4) + ((k)Q 13-l)J - $6
Solve the above equations, evaluate each of them and select 
the one that has the largest net revenue. The solution to the 
above equations yields:
R11 “ $40 - $3 (4 - 2 + 1) - $2 - $29
R 12 » $50 - $2 (4 - 2 + 1) - $4 - $40 .
R13 “ $45 - $3 (6 - 4 + 1) - $6 - $30
Since Rj^ “ $40 and is larger than the other R^j's, it is
selected.
Compare the selected and determine whether it is equal to
or greater than zero. Since $40 > 0, the corresponding k^^Q^j
(k)
is increased by one. In this problem Qi2 *  ^ an(^
O O
increased to v Q 12 “
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n fkl
Step (6) : Check whether the 'Qii ■ S. + n. In this example
j-l J
■ 1, ^ ^ 1 2  "  ^ (this was Increased to 2 In the
(k3previous step) and ' 'Q13 ■ 1, The fixed supply (S^) for 
the first producing area is 8 and the number of marketing 
areas is 3. Since 1 + 2 + 1 "  4; 8 + 3 “ 11, and 4 4 11, 
therefore, Steps (4) and (5) must be repeated.
Going back to Step (4). the are once again eval­
uated and the largest one is selected. The evaluation of 
the equations this time yields:
Rj^ remains at $29 since no change occurred,
P|_i-lRu  - $50 - $2 | C  v 'Qi3 - 4) - Q 13 • 2)
<(k)Ql3 » 2)J  - $4 - $38
since ^ ) q ^3 was increased from 1 to 2 from the preceding set
of equations, and R^3 remains at $30, since no change occurred;
again R ^  is the largest at $38 and is selected.
(kl
Step (5) is repeated and $38 > 0; therefore, is
again increased by one and is now equal to 3.
n
For Step (6). the £ ' 'Q, . “ 1 + 3  + 1 " 5  and is not
j-l 3
0 0 (
equal to the fixed supply available plus the number of mar­
ket areas, i.e., 5 ^ 8 + 3 “ 11; therefore, Steps (4) and (5) 
are again repeated. These steps are repeated until the equal­
ity in Step (6) is satisfied and the subsequent reduction of 
(k)
all Q^'s by one yield the values of Qj^> an(* ^13
indicated by the first row in Appendix Table 2.
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Step (7) is performed after a feasible plan has been obtained by allo­
cating the supplies from the first producing area. In this step a 
check Is made to determine whether all possible producing areas have 
been used, i.e., if i - m. At this stage in the problem, i ■ 1 and 
m ■ 2. Since 1 ^ m, the second producing area is brought into the solu­
tion (i.e., set 1 ■ 2 In Step (2) and three equations are formed for 
Step (3). The Q^j's obtained in the previous iteration are used in 
forming these equations. For example, the values obtained in the 
first iteration are shown in the first row in Appendix Table 2. The 
arbitrary Qjj'8 allocated to the marketing areas from S2 are shown in 
the second row. The total values to market areas become 3, 8 , and 3,
Appendix Table 2. Allocation of Fixed Supplies to Market Areas After
First Iteration
Supply Market areas
area 1 2 3 Total
1 1
«3iJ>
6 1 8
2 2 2 2 6
Total 3 8 3 14
The equations formed for the second feasible plan now become:
R21 - $40 - $3
(2) R22 - $50 - $2
R23 “ $45 - $3
: *r fr-V-s) - (<k-I)q2l-2) ♦ <(k)Qn-i>l - 
i-1 I
]■
$2
(k-l)„ ,(k-l)« ^ /(k)
Qi2-8) - ( Q22-2) + C 'Q22-D $4
" 2 
( I 
i-1
r< \ <k"1)Q13-3) - ((k_1)Q23-2) + (<k)q23-l) | - $6
i-1 ■]
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Evaluation of equations (2) above for Step (4) yields:
R2i - $40 - $3 (3 - 2 + 1) - $2 - $32
R22 - $50 - $2 (8 - 2 + 1) - $4 - $32
R23 “ $45 " $3 (3 - 2 + 1) - $6 - $33
Thus R22 “ $33 is selected as the largest.
/  ft**1* >  PI a n A  ( R ) r ,
‘23
F°r Step (5). $33 ” 0 and ^ ) q is increased by one.
 ^(k)
^or Step (6) . 5- Q2* - l +  1 + 2 - 4  and is less than 6 + 3 ■ 9.
i-i
Since 
m (k)
- Q. .  ^S . +  n, the instructions are to return to Step (4).
J-l J
Executing Step (4) this time yields:
*21 ' 532 
R22 '  532
R23 - 545 - $3 (3 - 2 + 2) - 6 - $30
This time - $32 and R ^  “ $32 and both have the same value.
The instructions are to select either value in a situation of this kind. 
R21 - $32 will be selected.
Following through with Step (5) a check is made to determine whether 
the selected value is greater than zero. Obviously this is true, thus 
the check in Step (6) is executed. This time Z - 2 + 1 + 2 - 5
6 + 3 - 9  and Q  ^ is increased by one.
3-1 '2J
Again Step (4) is executed and the values obtained are:
R21 " $4° ‘ $3 (3 ' 2 + 2) " 2 " $29,
R22 and remain at $32 and $30, respectively, thus R22 Is selected
as the largest. The steps outlined above are continued until the
equality in Step (6) is satisfied and the subsequent reduction of all 
( ^ Q ^ ' s  by one yield the values of Q2it Q22* *n<* ^23 indicated by the 
values in the second row of Appendix Table 3.
Appendix Table 3. Allocation of Fixed Supplies to Market Areas When 
the Second Supply Area is Allowed to Enter Solution-
Supply Market areas
area 1 2 3 Total
1 1 6 1 8
2 2 2 2 6
Total 3 8 3 14
\f In this case, the quantities assigned in the initial approxi­
mation and the quantities shown after the first iteration, 
from supply area 2 (Sj), were the same.
The check under Step (7) indicates that i ■ m; i.e., the number 
of supply areas that have entered into the problem is equal to the 
possible number of supply areas that could enter; therefore, the 
requirement in Step (7) is satisfied.
Thus, the check indicated in Step (8) is performed. Since all 
Q^j's do not have the same values as for the preceding iteration (the 
arbitrary initial approximation) the procedure is to return to Step (2) 
Continuation of the procedure until the check in Step (8) is satisfied 
results in the values for the Q^j'8 presented in Appendix Table 4.
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Appendix Table 4. Allocation of Fixed Supplies 
Optimum Solution
to Market Areas in the
Supply
area 1
Market areas 
2 3 Total
1 3 5 0 8
2 0 2 4 6
Total 3 7 4 14
It is now necessary to determine if the solution obtained meets 
the four restrictions that were set forth previously. The first restric­
tion that all Q jj > 0 is satisfied. The equilibrium quantities obtained 
in the evaluation of the j 's resulted in:
Ru  - $30 R12 - $30 Ru  - $28
R21 - $24 R22 - $32 R23 - $32
Therefore, the second restriction has been satisfied in that each pro­
ducing area received the same net revenue per unit from all market areas 
it supplied and is greater than the revenue each producing area could 
have received at other market areas.
The third restriction imposed on this model is that the net revenue
from a producing area to a marketing area must be equal to or greater than
zero. It is obvious from the Rj* values obtained in the solution that
J 3
this restriction has been satisfied. Finally, I Q., - 8 ■ S and 
3 j-l J 2
Q2i - 6 - S2» Thus, restriction (4) is satisfied and the equilibrium 
j-l J
flow for this problem has been found.
Computer Programs
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The reactive programming procedure was programmed for high-speed
2
electronic computers by T. E. Tramel of Mississippi State University.
The program used in this study computes equilibrium flows of a product 
from one or more producing areas to one or more markets provided that 
the price in each market is dependent upon quantity. Supplies in 
each producing area may either be fixed or may be dependent upon 
product price. In addition, maximum limits may be imposed upon the 
supplies from any one or more producing areas even though supply func­
tions are involved. Demand and supply functions may either be linear 
or linear in logarithms.
The program was originally written in 1620 FORTRAN WITH FORMAT 
by Tramel. It is capable of handling up to 29 producing areas and 29 
markets on the IBM 1620 with 60K memory. The original program was 
revised and adapted for the IBM 7040 for use in the analysis of this
3
study. No direct comparison could be made at this time in the 
required computing time for each type machine. However, in a problem 
with 28 producing areas and 29 markets, computing time on the IBM 1620
Several revisions and refinements of the reactive program­
ming procedure have recently been written by Tramel. A complete 
listing of the available programs using the reactive programming pro­
cedure may be obtained from T. E. Tramel, Agricultural Economics Depart­
ment, Mississippi State University, or from the Computer Center, Mis­
sissippi State University, State College, Mississippi.
•J
JThis program was adapted for use on the IBM 7040 by L. L.
Fielder of the Agricultural Economics and Agribusiness Department, 
Louisiana State University, and B. B. Townsend, Director, Computer 
Research Center, Louisiana State University, Baton Rouge, Louisiana.
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was 23 hours. The 28 producing areas and 14 markets used in this study 
required only about five minutes computing time for a solution on the 
IBM 7040. This indicates that considerable time can be saved by using 
the IBM 7040 instead of the IBM 1620.
APPENDIX B 
BASIC DATA
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Appendix Table 5. Data Used in Estimating National Demand Functions
for Feeder Cattle, by Quarters, 1955-1962
Year and quarter
Price
°f 1 / feeders^.'
Price of 
slaughter 
steers./
Price of
corn^/
Number 
placed 
on feed^L
(Dollars (Dollars (Dollars (1,000
per cut.) per cwt.) per bu.) head)
First quarter
1955 20.00 23.35 1.39 1744
1956 16.67 17.93 1.18 1851
1957 17.93 19.57 1.21 1723
1958 24.40 22.09 .96 2182
1959 25.31 26.29 1.04 2295
1960 24.20 24.94 .99 2416
1961 24.24 24.63 .99 2419
1962 23.71 24.72 .96 2505
Second quarter 
1955 19.49 21.51 1.39 1586
1956 16.94 19.24 1.38 1538
1957 19.98 21.84 1.22 1583
1958 26.02 23.99 1.15 1765
1959 28.19 27.49 1.15 2015
1960 22.06 25.21 1.07 2013
1961 22.87 22.37 1.01 2028
1962 24.24 24.69 1.02 2187
Third quarter
1955 17.61 21.46 1.31 2099
1956 17.19 22.78 1.44 2387
1957 20.30 23.64 1.20 1903
1958 25.75 24.25 1.16 1965
1959 26.25 26.57 1.12 2374
1960 21.45 23.86 1.07 2360
1961 22.65 22.82 1.04 2765
1962 24.60 26.31 1.03 3036
(Continued next page)
Appendix Table S (Gont'd).
Ill
Price Price of Number
of slaughter Price of placed
Year and quarter______ feeders— '_____steers2.'_____ corn— '_______ on feedft'
(Dollars (Dollars (Dollars (1,000
per cwt.) per cwt.) per bu.) head)
Fourth auarter
1955 17.09 19.60 1.13 3791
1956 17.12 21.35 1.21 3862
1957 21.28 23.34 1.01 4062
1958 26.78 24.25 1.00 4449
1959 24.12 24.69 .98 4369
1960 22.51 24.32 .92 4738
1961 23.52 24.09 .97 4870
1962 25.37 27.56 .99 5351
.1/ Weighted average price of feeder steers, all weights and grades 
shipped from the following markets: Chicago, South St. Paul,
Kansas City, Omaha, Sioux City, Denver, Fort Worth, Oklahoma- 
City, St. Louis (NSY), and South St. Joseph. Averages com­
puted from: Livestock and Meat Statistics. U. S. Department of 
Agriculture, Agricultural Marketing Service, Statistical Bulle­
tin 230 and Supplements (Washington: U. S. Government Print­
ing Office, annual releases, 1955-1963).
21 Weighted average price of slaughter steers sold out of first 
hands for slaughter, all weights and grades from all the markets 
included in footnote 1 plus markets in Cincinnati, Indianapolis, 
and Sioux Falls. Computed from issues of: Cattle and Calves
on Feed. U. S. Department of Agriculture, Statistical Reporting 
Service (Washington: U. S. Government Printing Office, annual
releases, 1955-1963).
3/ U. S. average prices of corn computed from issues of: Agri­
cultural Prices. U. S. Department of Agriculture, Statistical 
Reporting Service (Washington: U. S. Government Printing
Office, annual releases, 1955-1963).
4/ Computed from issues of: Cattle and Calves on Feed, U. S.
Department of Agriculture, Statistical Reporting Service (Wash­
ington: U. S. Government Printing Office, annual issues 1955-
1962.
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Appendix Table 6. Number of Cactle and Calves Placed on Feed and
Average Price of Feeder Steers for Specified 
Areas, by Quarters, 1962
Area
Number placed on feed!/ Average price of feeder steers?.
Quarter Quarter
1 2 3 4 1 2 3 4
(1,000 head) (Dollars per cwt.)
15 22 21 34 85 23.25 23.52 23.96 24.45
16 121 77 235 410 22.90 24.06 24.75 25.36
17 230 14C 324 719 22.90 24.06 24.75 25.36
18 76 58 109 213 23.25 23.52 23.96 24.45
19 658 417 405 1264 24.95 26.11 26.17 26.98
20 264 121 206 723 22.65 23.30 24.95 24.83
21 470 347 684 908 23.61 23.97 24.81 25.61
22 40 30 53 64 23.68 23.43 23.72 24.60
23 149 154 272 288 23.22 23.41 23.79 24.40
24 133 162 196 305 24.18 23.84 25.37 26.18
25 353 589 536 554 24.18 23.84 25.37 26.18
26 171 195 234 350 24.18 23.84 25.37 26.18
27 29 18 32 94 24.18 23.84 25.37 26.18
28 152 108 251 305 24.18 23.84 25.37 26.18
V  Compiled from releases of: Cattle and Calves on Feed, U. S.
Department of Agriculture, Statistical Reporting Service (Washing­
ton: U.S. Government Printing Office, 1962 and 1963).
2/ Weighted average prices of feeder steers all weights and grades 
at major markets in the respective areas. Computed from: Live­
stock and Meat Statistics. U. S. Department of Agriculture, Agri­
cultural Marketing Service, Statistical Bulletin 333 (Washington: 
U. S. Government Printing Office, 1962).
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Appendix Table 7. Average Price of Steers Sold Out of First Hands for
Slaughter and the Average Price of Corn for Speci­
fied Areas, by Quarters, 1962
Area
Average price of slaughter steers^ Average price of corn
Quarter Quarter
1 2 3 4 1 2 3 4
(Dollars per cwt.) (Dollars per bu.)
15 24.04 24.49 25.62 26.67 1.27 1.31 1.30 1.25
16 24.19 24.40 25.85 26.80 .93 1.02 1.02 .93
17 26.16 25.73 27.81 29.19 .98 1.03 1.04 1.01
18 24.01 24.55 26.10 27.04 1.03 1.05 1.08 1.04
19 24.86 24.42 26.23 27.62 .90 .95 .98 .92
20 24.20 23.78 25.54 26.89 .86 .92 .94 .91
21 24.26 24.46 26.12 27.12 .97 1.02 1.06 1.00
22 24.22 24.22 25.41 26.43 1.15 1.17 1.18 1.16
23 23.53 24.14 24.27 25.39 1.28 1.28 1.19 1.22
24 25.38 25.11 26.23 27.92 1.45 1.45 1.41 1.44
25 25.38 25.11 26.23 27.92 1.35 1.38 1.37 1.37
26 25.38 25.11 26.23 27.92 1.11 1.14 1.20 1.17
27 25.38 25.11 26.23 27.92 1.14 1.15 1.15 1.14
28 25.38 25.11 26.23 27.92 1.30 1.43 1.46 1.43
1/ Weighted average prices of slaughter steers sold out of first 
hands for slaughter at major markets in the respective areas; 
computed from releases of: Cattle and Calves on Feed. U. S.
Department of Agriculture, Statistical Reporting Service (Wash­
ington: U. S. Government Printing Office, 1962 and 1963).
2/ Computed from monthly issues of: Agricultural Prices, U. S.
Department of Agriculture, Statistical Reporting Service 
(Washington: U. S. Government Printing Office, 1962).
Omaha
911
1210
1259
1218
1014
1020
751
995
1111
1456
868
941
663
697
1162
755
Approximate Highway Mileage Between Shipping and Receiving Points
Receiving points
Des Sioux
Lancaster Indianapolis Chicago Columbia Moines Falls
{Miles)
463 321 487 659 811 1079
399 680 815 912 1207 1411
372 675 994 1006 1136 1427
887 653 845 917 1042 1335
744 510 702 680 899 1192
482 435 623 749 881 1174
797 297 448 456 629 922
919 584 750 722 921 1214
998 685 879 888 925 1323
1032 967 1159 1233 1270 1668
1107 647 753 600 818 1111
1307 595 912 701 887 1098
1019 445 538 389 605 998
1309 765 685 346 477 708
69 568 685 967 1027 1237
419 173 359 521 701 911
(Continued next page)
2624
2946
3122
2825
2682
2698
2413
2650
2635
2980
2468
2370
2318
2098
2813
2455
(Cont'd)
________________________________ Receiving points
Oklahoma
City_______Lubbock_____Phoenix
966 1393 2111
1195 1543 1935
1283 1568 2271
1008 1234 2005
869 1150 1833
1040 1307 2038
701 993 1689
830 1000 1698
710 1036 1807
1055 1381 2152
578 750 1440
500 637 1390
479 823 1467
190 549 1180
1313 1766 2289
920 1280 1886
Fresno Denver Billings
(Miles) -
2598 1372 1920
2721 1879 2190
2853 1738 2198
2516 1748 2326
2439 1411 1839
2651 1436 1928
2271 1160 1531
2293 1380 1857
2402 1551 1961
2742 1896 2306
2040 1195 1730
2240 1140 1522
2049 1048 1604
1765 805 1351
2748 1631 1885
2355 1236 1559
(Continued next page)
Omaha
415
320
101
189
204
470
696
873
1893
539
786
1255
(Cont’d)
______________________________ Receiving points________________________
Des Sioux
Lancaster Indianapolis Chicago Columbia Moines Falls
----  (Miles)-
858 192 193 208 293 609
958 362 424 0 236 531
1190 674 503 443 205 88
1244 762 552 531 293 0
1077 485 504 113 206 398
1324 747 803 485 565 630
1473 914 970 562 734 865
1868 1276 1295 971 1004 1075
2889 2297 2316 1959 1918 2034
1656 1063 1013 980 674 692
1892 1447 1181 1269 921 758
2424 1841 1730 1596 1390 1449
(Continued next page)
Appendix Table 8. (Cont'd)
Receiving points
Shipping
point
Oklahoma
City Lubbock Phoenix Fresno Denver Billings Portland
Springfield 609 964 1539 2008 873 1265 2109
Columbia, Mo. ,485 920 1475 1959 980 1269 2008
Sioux City 576 942 1507 1946 590 842 1804
Sioux Falls 630 977 1419 2034 692 758 1892
Kansas City 359 714 1228 1697 606 1066 1859
Oklahoma City 0 366 988 1570 616 1127 1901
Fort Worth ■ 212 290 996 1481 751 1368 2057
Albuquerque 549 363 455 906 423 967 1415
Fresno 1570 1339 614 0 1381 1006 770
Denver 616 545 819 1381 0 512 1285
Billings 1127 1138 1208 1006 512 0 914
Boise 1454 1268 973 739 840 502 445
Source: Eland McNally and Company. The Commercial and Marketing Guide. "Supplement, Rand McNally
Road Atlas," 95 Edition (New York: Rand McNally and Co., January, 1964).
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